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(57) imm 

Mb LT, S^-^-f K«i-"F«&*ro5K^ffijrT/U3 

IC-kGtt&TO* 1 0 0 ffifigBfctt Ltl-30 ffifigB 
co* — 7 s> * asfl-it $ TXT v > 5 5F^ffiS*s o . 
1~5. O/im, 0 . 00 1~0. 1 iim, 

tettJttf 5-100 ■C*>*<gtt^«tt«*«- : F-«)**tt 



(2) 



2001-331928 



*i LT, WR^** Ht^sUt^att^-IBsSi u 

T*3 0 , flE«a«V>*< £ t> 1 »K±SBStt-¥-»* 1 0 
Offift&HC*tLT 1 ~3 OfiftSBO^-^v^v s^ri* 
ttit$ftT^5¥^£uB'fI>5> 5 0. 1~5. OymTfoo 
T, ¥*DJ¥^-O s 0. 0 0 1—0. l/imtfcot, 

jta« 5 ~ i o o X'hzwivmm&m&n.+WittQim-r 

ft** 1 ie«©fl&SCiE&*«#. 
[000 1] 
[0 0 0 2] 

[0 0 0 3] t'-r^-x— ^WBHfcWlBStfbK:*] 

"T S S#tttt * o T*5 9 , ft*© ^tcJt 

•5, 

[0 004] *SR««*te# LT, atatBSft&ttOffitt] 

K»«>KiMftf fctttlfj (1 9 8 2 M31 2I« r • • 
m&m^lzM LT, i6MXtiSffi*#tt!Sr(S«Ft'# -5 



[000 5] ^fESJS^aiSfbir^lc, /hSJfk-^ftBf 

tttm©HW8 1 »t&©ssanMfctt»j f7 7io r • . . . 

s/ h£/J>§MbLTV><±T"b, £riftB$f?flEI£<-*tLT 

C ttfZ-WmxihZ,, • • • - £ ? 
ft SIC oftT 7 — X7^7^^ ^*^^l*i)S'> LT L 
* ^fc^U-a — y—X-nxJ*.— X^^tfd5tf-f*%L< & 

[0 0 0 6] BP*,, »«tBE«kjK*0^^-f x 

tTii#{c-^co x >• -> a vasai*? o x u > ^ - -/ 1 mum 

So 

[0 0 0 7] ^rc-c, ««E»«E#«)jfefiH±fiB^»i8^tt 
[00 08] Bt»8E»jBE«e<OCix6»Wtt^eftai-5fc 

[0 0 0 9] L^L, *<*,9zi— Vm&W&.ZfrX\i^ 

®^un5fc«>, r<DHijtMc^ia LT^tefikcD kr 
>^T!> hroinic^^jD-rs - 1 tJtcs. 5}=?TB# 

lc fc S / < y 9 = - h @ <r> HMx Sr^j «J»J L T K o y 7" 

[ooio] t^^-c, mffi, m\z\f=f^-v-— zf^v— 
Sr f-^^-r y ^Kio tr^*n-r 5 c <t «t <o 'nt>ixx\i > 
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[0 0 11] L*>U #^*«#-#>^7 y^!|a^ ^ • 
«tf*»9T?/ji<, *afb«ri>i!i*-rswBai:*5. aat 

[0 0 12] *rd-C, MiACflUI(wWbn-r 

10 0 13] S5ic, _h3fiUfc3te*ia*«r/h*<t*fi/S*' 

[0 0 14] C^flf^iC-o^T, WTfcttW-fS. 

[0 0 1 5] ttft£^tt(B&iStg*t«&ttttfffit^»g- 

[0016] &£flB^tte>&Sfgft£&;££r 

1 0 8Q/cm^m^(^T$il:5fti»(-, B££lSEgU§'t> 
(C^tifeT-^ l 0 OffifiSBlcM Ufa 5 ~- 2 OfiSSBS 

[0017] masiiafikBficaaHi-r**— ^vt'^s'^ 

[0 0 18] XRiBtfteMltflE«>^fftt«rJ: <9-jS&# 
«ft8EfikjSS#«JieiBSr»0^i-<i-acit>fffcixTV^ 

So 

[0 0 19] fin*,, re«E»««:0>3fefirtttt, — «Ki« 
^ BW*.«l^t&*l=at L 0 . 5 ~ 5 gflftSttO 5 y X 

^tt^yr y >-is«03jigffiill (ttT, r 5 y 



[0020] ia^tffi»K^®Kg*ttJ-t-* y *^>g£<£> 

»/IBi:OR*3SS|!a*$*l*yt». KW^^ki' 

(ST, 5 y^^Rt^vTlBfflj: Lti< i kizzzmm. 

[0 0 2 1] iffiWf, «»IB»a©JlWl'[t{cfl5o-C, SsAQ 
W«ft5 y*^I*Wif&*tfttfM6ia-f5£#K, ft&A 
ieifti:#oTHtt«^iefft LTBE TJt* 
Saw**** < *6 1 . W*tt^»5|5«)tt-T«iBK:*« 

y ^v&ofiasitap-*- sfcit), ttAie«UB{c 
[0022] -tcr-, mnm&mmmizm^M-rs. v * 

[0 0 2 3] »StE»K#o*lftt J ?»W^14fiB* 

^ J^?-»*«rilS-&»J«rjBIC^«$-«rfcat«e»«E«s: 
7- 7 0 0 4 3 #fF^ 2 94 5 6 9 6 

2 8 1 0 8^», tt»¥8-l 2 9 
7 4 2 tiHlW 1 1 -2 7 30 5 3 ^(D 

Slt?Ei£N£{£ (#P3¥9 - 1 9 8 6 5 0f'i;«) ^*S^P> 

[0 0 2 4] *fc, ^Bttttt-^fftjtQ^trTJttJBar^fit 
k MEM £ <arafc»riE Lfc**Btt«tftt;: 

-7-»* X l±^-a ft^m-T*&*<oS-T-*ffi * - # 

ffl-r-5ii , b*nibnTt^-5 (1$S¥l 1 -2 4 2 8 1 2 
^, »W»flF^BB4i* 0 9 2 4 6 9 0) „ 
[0 0 2 5] 

[0 0 2 6] fifl^, «ItB^*u«)a)2iOt@©8SftlE«lj|t«£ 
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Lxm^mm^<7>^na.m^±^-tt 

[0 0 2 7] 4#»c, tEJtfett^-»5lci:*KaaiP-rs*-^ 

tzibKftmmmxibz ■*>-•#>■■? y v ^w&^m^ 

[0 0 2 8] 2(£, lltrai^n^Ott*Le»jtt#M\ « 

im+mmt ltw^^^ n§«-»*fcteffl lt*3 

fc5o -CO^fi, fflffl»5f9-1 9 8 6 5 0-5§-<&gi 

<r> r ^«tt»*S:$*$-frT«ff«>PIlH4t±tfai 

i: £ fiT v 5. ^ » <t 5 f c # >•:/ 7 y ^ JWfl- 

irbr«, m&miry bziztK z.frb<D&o\z.m& 

[0029] ffim'£ton<2)<Dm%mmmfrmtt. mvtu 
mm®-??*?-* hu^m-i. 

3taiisp4:/J^ < f v^, LTV 

5 iWa-*ttHtit«*l;i J; 9 96 < MM L T*3 9 , 

[0030] -eci-e, **wtt, sfefftt»*»wa»tt«as 

[0 0 3 1 ] 

[0 0 3 2] En*>, mt&z#&ti$ttmm 



y^zi- bmti)>(i>t£zmm.nz&Mmzt5i,^x. ±mm 
mmmi^nm at, *r#--7 my * & & 

■y->^5g$n-c*3 9 „ mm&'im < 1 1 1 fticie 

^Ifc-T-©* 10 0 mftgmcxj Ul-30 ffift^w*- 
^vy^s/^^f^^nT^S^eciSi^^O. l- 
5. 0 u mfiioT, SP-^J?^* 5 0. 001-0, 1^ 
mtfcotSW 5-100 ?$>^S^^ti^ 

£o 1 ) 

[0 0 3 3] Sfc, **Wtt, S«t^*iST^5 = ?7 

voRvirj m<Dmitmfrbm&titz. 1 «xf4 2 

ik&toX*U : f-m&aAS&&£tiX^Z1g.'Vt^-*#'{ hfe-T- 
2) 

[0 0 34] *«Wtt, *iKtt^ftt^ffi<a 

mmftx-hz,, 

[0 0 3 5] *j|lfl©«ritS: J: 9 §¥L < BftWi-lxtf, ft 
cOffl9X-fc-5„ 
[0 0 3 6] ife-T, ^^iCfcit^^^^a- nco 

[o o 3 7] *^wiw*3tT5^^^=- Y-ma. 

U t #S-&#JttHlg Sr -ar A> "C v > 5 . 
[0 0 3 8] *«WliiaiT5*BSttX»*i: LTtt, S 
!5E, 8t»SESjSE<*JCidffl $ ivX 1/ > 5 U Jtf - l^yf U- V 

^u— k ^y^i^v, /-tfyya t°u> v 7)?y*— * 
h, >-Ky u— K jK'J7* k, j^y 

'iS^, ii?fi'»1fe L< Jil . 0-300^m, J:9»4 
L<tt2. 0~2 0 0 (imf$)5„ 

[0039] *&wizisvzmm¥m&i®.=f-W)mt±. ^ 
/u =i ^ -> -> ^ v ^ e> ±fig-r a ^ ^/ y •> y > i t-B-wox tt 
i mzD-xis-?? y ?tm%£irx^?>mm\m.&m 

[004 0] isn^-Mmx-hzm^ hn^mm 

¥^rtSffi^* s 0. 0 9~4. 9 9 nm. L < 

0. 54~2. 99 Mm, J:9ML<IJ0. 5 4~ 

1. 4 4pmffcot, ^Wi'O. 001-0. 0 
99/im, KL<li0. 00 9-0. 0 8 9 ix m, <t 
9#*L<«0. 0 1 7-0. 0 74ffc-3t l Stttt 
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#5-1 0 0, #*L< Ii8~4 8, L<ttl 
1 — 4 8 

[004 1] W/t^f* h^«a*W^1gfii^755 
4. 9 9 v m*miLZ>t§!&\Ztt, &bixZ>® 

tfmmtte&o o. o 9 h m*^o^a-(ctt N ja^-coes 

5 >X D -> a * 1h >ti J; ^ J§— O 5 * 
[0 0 4 2] tEt^-^w htt^»5fe<D¥*&J5*as, 4* 

[0 0 4 3] IKtf^-^-f hm-7-«»*W^i:t^ 10 0 

-*co)K^-SiS^»r/u=idf ->->5>Xf4#y ->o 3f-y-> 

[0 0 4 4] WRr*-*** hUT-Mm*. 
htt?tt*lc*U SiMT-0. 0 1~10lfi%ro 
s i *b§-i»«r'£/,'-c^5 r. t z5S$j- i 
[0045] si ft-ft*fc©#*rftjjs _hE#j©EHfl. & ft 

5» $y ^^>»»#ft©8ic»3ai*s:i*sia-#-ixtf . s i 

'fL-a-^»^Wfi« 0 . 0 2-5 S.&%i>m * U \ 

[0 04 6] e*^f hft^roBE TMI« 

ffifi 1-15 0 mV g L-< . X <9 «F£ L < tt 5 

- 1 2 0m2/g, Sti9ffSL<IS5-l 0 0 m 2/ 
g B E TJt*ffifiSHi« 1 mV g 

teoytmmm&issMirzz. b#famk&& m bet^ 

mmt&ffil 5 0m2/g&®;iS®£-tcte, ti^wKkW 
^.oyl^-^M^O-iT => > ~> 7 y '> n df-9- >- 

[oo4 7] rnvt^-rfi* h^=f-mm<ommm(om^m 

mMf&tttt 2 . 5 «T*s»* L < . J: <? L < 14 2 . 
0 K*T> MIC «fc ►) flF* L < Ht 1 . 8 »TT'fc5 t 

ywa y v-p * If- Vic J; &#tfg*a 

a& t*7J - # > r y y * \z x z> 1£ ftm mm t 
[0048] mvt~~-??-( h*i*&}Mv&m®tfmtfi®. 



14, ilS 1X10 7 — lxi 0 B Q • c mm&X»>& 0 

[0049] h&^jsfcfcros v*=?>m& 

igr£»4, iffi^O. 6-1. 0mg/m2f$)5„ 

[0050] &tt?t»3fett, ^(c«t i? % &*mm&ib 

fc l ?1XJ4 2 m&,±<Dit-&<8o (UT, rr/U5 = f>^co 
[00 5 1] T/u$ = **<0*K*tttl*w«flHfttt % S 

!K7-iH&*ic^L.A i gut, s i o 2 m^3^f4A i tkn& 

tSi0 2 ftfffl; t CO^SlT 0 . 01-50 mm%i>W 
[0 0 5 2] 0. 0 lfift%*}«T?*>S«h5-lC«:, t*t 
[0 0 5 3] 5 0fifi%^@^a^(C(4 v ft^/u4> 

[0 0 5 4] *5l^tCio^5T^^^ri^>v>-A^^ 

-g-feij irt^o ) tt. fbl X~mt>£tiZ>T/Uzi*~yi/7 
isfr^m tt^lS J is? >-(t&V>)X&>Z> 0 

Uki) r b s i x 4 _ a 

R:_C 6 H s- - (CH 3 ) 2 CHCH 2 , -n-C m H 

2m+l 

X : -OCH 3 , -OC 2 H 6 
m : 1-18 <Dm%t 
a : 0 — 3 ©lit 

[0 0 5 5] T/U-a* LTtt, A^lCfi, 

^^/Uhyic l-Jfv/^V, -^^^i h^rv->7 

>, •^7i=/Wv ; xh^v">7V, v?^f;Uv^^ 

hy^ h^-^^y, -ri-vu- h y t< k^-^->7>^^ 
[0056] 7j-7ifv^7 y ^©jwrB^&trw^sb** 

h*->>5y, VyLf-rW? l-^^y, •fy^yu 
hy> 7i^hyxh + ->->7y^P 1 

^fig-fS^vu^y ->7 >-{b^*5^s u< , ^fyH-y 

[0057] #y ->adf-y->« % fbi f^^^tts^'y 
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t&&®)$:M^Z> d t ^~C£ S 0 [it 3 ] 

[0 0 5 8] 
lit 2] 



CII3 K CH 3 

I I I 

CH3-S1-O- (-S/1-O-) V -Si-CH 3 

At* 



I 

CH, CH, CI 



1 3 V./.I i 3 

R 1 : H, CH 3 v : 15—4 5 0 

II II 

CH-S i -O- (-S i -O-) w - (-S i -O-) K -S i -CH S 

II II 

CHg K 1 R 8 CH^ 

R 4 

I 

R 2 : R 3 -0- (-CH 2 -CH-0-) q -R s , 

O O 
II II 

R 3 -0- (-C-R 6 -C-0-R 7 -0) p -R s , 

R 3 -0-CH 2 -CH— CH ? 

\ / 
O 

R 3 , R 6 , R 7 —(-CH,-),- 
(R 3 , R fi ^R 7 ^^^TW^o^^^^) 
R 4 i R 8 : -<~CH*-) m -CI-h 

R 5 : OH COOH -CH^C^, -0=01,, — (-CH 2 -) n -CIi J 
1 : 1 — 15 
m, n ; 0^1 5 

w : 1-50 
x : 1—300 

[0 0 6 0] Ut4] 
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CHg CH, R M CH 3 

II II 
R*-S l-O- (-S l-O-) y ~ (-S l-O-) t -Sl-R 

II II 
CHg R 1 1 CHg 

R g , R 10 :-OH R ,a OH R 13 COOH 

CR 9 Xtm 1D ^ix^^ 

R^r-CH,, 
1 : 1—1 5 



y : I-20O 
z : 0—10O 

[0 06 1 ] %-#>77*y?(Dim£mRr3tt%®%:Z 

to o 6 2] ^#/v^7 Wt^Xfi^y v^p^tv 

«I35t*o. 0 2-5. 0&&%x*hi^tmT^ L<, 
J:9#*L<tt0. 03-4. 0fi[fi%-ca>0, 36KJ: 
9£F*L<I10. 0 5-3. 0®fi%-C4)5 o 
[0 0 6 3] 0. 0 2aft%5t^O»frl21fa % flcttH* 

[0 0 6 4] 5. 0Sft%S:jB*.*»^lCtt, 

[0 0 6 5] f*#»ai^fflV^S*— ^V^^^WIl^ 

^^Srfiiffl-rscifc^-et, fttefticte, #3050, 

#3150, #3250, #3750, #3950, M 
A 1 0 0 , MA 7, #1000, #2400B, #3 
0, MA 77, MA 8, #650, MA 11, #50, 
#52, #45, #2200 B, MA 6 0 0? (iffip°n 
* : H»b*«5$£tt (») ) h 9H, h 

7H, v—.x}>6, V^h3H, ^F 3 0 0, > 

UBi) ) , Raven 1 250, Raven 86 
0, Raven 1000, Raven 1190UL 
TRA : =iuyif-V> • <Jr Sjfc/u-X - # 

— UK) ) , ^/^fxyyyy^EC, //^fx>V5 
^^EC6 0 0 JD (BSiBi* : ^^fx^y ■ 

— i-V3^/M*5t£t± (SI) ), BLACK PE 
ARLS-L, BLACK PEARLS 1000, 
BLACK PEARLS 4630, VULCAN 
XC72, REGAL 6 6 0, REGAL 400 



[0 0 6 6] irtvUS ^7Wk^*»aXfi, #y '>nz 

^i^^m^ct^^-^^Masr^s-rntf, DB 

P»«ia*M 80ml/l 0 0 gOTtfeS^-^VT' 

3050, #3150, #3250, MA 1 0 
0, MA 7, #1000, #2400B, #30, MA 
77, MA 8, #650, MA 11, #50, #52, 
#45, #2200B, MA 6 0 0$ (fe p p*- : H^L 
3*«S££tt (Si) ) v—* h9H, h 7 H, 

>^h6, >— *h3H, ->-7h 3 0 0, ^ hFM 
^ (fgjp p u£, — *>|*Sa*tt (») ) , Ra v e 

n 1250, Raven 860, Raven 10 
00, Raven 1 1 90ULTRA : ^ n 

yt'ty-^^/i/X^y/^ (I) ) , BLAC 
K PEARLS-L, BLACKPEARLS 10 
00, BLACK PEARLS 4 6 3 0, REGA 
L6 6 0, REGAL 4 0 0 (ffiAg : # y h • 

* LV\> 

[0 0 6 7] a-^>^9 ^ ^«tt^»*03pi«a^F« 
ttO. 0 0 2-0. 0 i>9»*L< 
ttO. 0 0 2-0. 0 3 5 ^mSST'fe5o 

[0 0 6 8] X-tfl's'y ^ ^^-T^^^J^fl 
^0. 0 0 2 ^m*88fi04B^{Cf±, 9 
fii 1 ^ fc 4 0 icftfflB £ t£ S Rftv\i s EjSlli:&4o 

[0 0 6 9] 0. 0 5/im^-5MCfl # — 

[0 0 7 0] a-sK^^y^^M-jBPfitt, Ktt'^* 

h&^F« 1 0 oMMwiati, 1 - 3 o«sai-e*> 

So 
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[0 0 7 1] 1 afia5*^W^iwrt, X-itl'-y? y 
[0 0 7 2] 3 offiaSB&jBxS^fctt, 

[0 0 7 3] U—if^-f 1 ? y^Of+ffWi, 0.04 
//mWTj5 5 »* U< » J:«9#*L<rJ:0. 0 3 ^ m£t 

[0074] &&miz&rtz&ft&m&.&&m*$)*<n 

U ;i£&7- ct K> h%=F±$ V ^tt^F-^-Y X£W Ltl^„ 
[0 0 7 5] BP*>, **WlC*irtS«!K*«H±*^S[^- 
tRiS^O. 1-5. 0/imT-fot), itT*L< 
140. 55-3. 0 ( im 1 <fc L< hlO. 55 — 

1. 4 5^mt'fc5. ¥^lIWO. 00 1~0. 1 /j 
m, #SL-<f40. 0 1 0 — 0. 09011m, J; >9 #f * 
L<S40. 0 18-0. 0 7 5/inu &tfcj:bte5~l 0 
0, L< f4 8 — 4 8, <fc>?£f*L<ttl 1 — 48T 

[0 0 7 6] 4gtt*«fctt*'&*i ; f-»*«5SF t *&teiiiS*s 
0. lym^S^ICIt tS^WlWWfcfc.fcS^lfl] 
J: "9 . /< y y a- h^««iitB#(c:*3Jt5 f 

Sit -So 

[0077] s«*aEtts-e-«t^ o . 
o o i u m-xffi<om&ia^ n.^Mm^x^^m 

[0 0 7 8] **«{C*iftS«tt*«tt*'fr«[^»5|cW 

««itis i o o bu*m%.mtiitm. u-csi*fi 

So 

[0 0 7 9] 1&6H-b ITS i ffc-frtofc^tftR*^-"!'* 

[0 0 8 0] ««#«Ht«-&e^»*tt. SBSfEOtftg 
»**s»flr«l»ffiRHtlt? 2 . 5 HTffo SriiWSL 
l/\ 2. 5 2riS^5^lctt, #l£i-smA-^-7fcJ:o 

tt't^ /U* ^ix^, 3, ^ 3 

-hJBfteSnfiEU iiro^f^ 7*^SrteT*-fr*. 



awjftWWilfcfliMttoTKflatt l.Ol -Cfc5 0 
[008 1 ] *36Wi:*i»t*i|R«#»tt«#tl^»3ti© 
B E TJfc*fl58H»tt 1-15 0 mV g , L < 14 5 
~120mVg> i»)ji?iL<li5~l0 0mVgT* 

SEe«Efls<o*ajflsp*««i-* £ taSfflJifcftS. B E 

[0082] miR&m&m&i&*MK<Dftmmim.#iW. 

f4, 5X l 0<5Q • cmKKifcSCtWiK. «fc 
>J£F* U< (4 1 x 1 0 '— 3 x l 06Q • c nu 3EIC«k <0 
ftSKlil XIO'Q - cm— 1 X105Q- c m"e*> 
-So flc»H#«:ttltt^l x l 05Q • cm^Stl^ 

[0 0 8 3] «:|*#«tt»frtt*»*<0S !J *^»Hft 
#fif4, 0. 0 1—0. 5mg/m2T , *»), !ffil< 
f40. 01—0. 4 5mgM <fc <9 L< ttO. 
0 1—0. 40mg/m2'(?feS G 

[0 0 8 4] «tt#tttt»frtt-7-»*«> 5 y 
#S*s±IB»Blffl*l--C*>a»d-tt. hJl^iffii- 

[0 0 8 5] ««*«tt«-&«t^»5|5(73*-7KV^'? y 
^ OJKMI^a 2 0 %WT«i»i L< , «t y> & * L < tt 1 
0%«Tffc5o ^^7y^<75JBiaS*5«S2 0%Sr 

[0 0 8 6] T/P5 = «?^0*»Yb«>tf-C?««$^TV^ 

^ a <D*mtvo<% X'&m $ h-c ^ ft u w i= *s it * « 

X, tftffr«IVflHM[« B E TJrbSitfiiSlffiu «^J@W«ta 
fiStf? Mf>«tl«rtUt>6t t tic, 

[0087] /<o/^ 3 - ascoss^ia^JKfls 
m\c£<o @;&fimm 1 o o mmmzm to. i - 5 0 m 

[0 0 8 8] *5ieRiCio^S>/<y ^a— h«f4 % GUV*' 
0. 1—2. O^niJiWJK, 0. 2—1. 5/im!)i 
iDlfiU^, 0. 1 az m*^C04&#(Ctt, ^y^a- 

*s^ + ^> t 9 ^-r < , +^>ft jfeff 
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2. 0^m^X.4^l:tt, ^s/^3-H©KJfj!S 

[0 0 8 9] hm^^mtil OOKiU;^ 

fftL<> 1 0 5&.±t>i£<9&l$L^\ l0 0*ffi(O® 

[0 0 9 0] **W{cisrt5— ^©ffilC^y^a— hJB 

1. 8~4. 0 jum-i#j3F* L< „ 2. 0 — 4. 0 ju m 
-»*«J:«J0*L<. aiB«*iett«*s 1 x l 03~5 x 
108Q/cm2iijf4L<, 1 x l 03—5 x l 0?Q/ 

[0091] &mwiz&vzmumm®&, m&n=f-m 

[0 0 9 2] tttttt^Btefsfi, -v^-r^ h*S^Hft*, 
-r^^-f btHMft*. -v^-r^ hirvm-f ht 

ttlMfcttttm** K«tt«fl:«fi[^»*ic f e uft<n 

Co, A 1 , NK P, Zn, Si, B ^(D^WLtcM* 

ice o^«|f$*fcc o»MttMtt»*, 
1 , N i , P, Zn. Si, B&xfi$i±m&mm&tt 

^Sfc^temkU+tftm* B a , S r XfiB a - S r £ 

Sfc&tWlflE:?:*^ h«C^5|S(CCo, Ni, Zn, M 
n. Mg, Ti, Sn, Zr, Nb, Cu, Mo 2 

[0093] /«c*i, i&^.nmfBx»Wt^^mvsmit 

tf&tWtWC o, A 1 , Ni, P, Zn, Si, B, * 

[0094] otttt^moet^-oi^ttf*, 

s«f«v^fni?feo 

[0095] «ttjstT«*tt. ¥*&sm@ im-vim^n 

m-SteW-XM^'m &0. 01~0. 50j/m, 
<f;t0. 03-0. 3 0 /im-C'fcoT, (t5 
ftm.*?>>&fri±¥-&)mfr) frO. 0007-0. 1 7 P 
m, $f±L<l:t0. 0 0 3-0. 1 0 ^ m Xh V , S&fsj 
^i£fiffliiifiStt 2 . 5 JWT, ft? S U < fct 1 . 01-2. 3 

[00 96] gtfiotasfWwiStt^i^, 



WUtti 3 £Lh, ft?*L<fi5KU:-Cifc , J, 8£«-:a*4iL 

GBfitf* 1 5 T-fo «9 , iff* KttlO 

[00 9 7] «t?-Jg«*s««©B«t«CiF-«>»^, *g#Jt 
«2W±, ftf£L<te3a_hT';fc»5, ettS^^LfcB* 
<7:> t' fc * /Kp i-f Z> m-i -*ifcf , * <©_LRB«[ 

fi 2 0 Xh t) , ftf * L<lil5 T*£>5„ 

[00 9 8] aM^.1ft*<o^#tt:fci, *H*a£&£M: 

&,&m?)m&l9. 9—13 5. 3kA/m (2 5 0 
- 1 7 0 0 O e ) , ftf * KS2 3. 9—135. 3k 
A/m (300— 1700Oe) T'fooT, maffltU 
>4S6 0-9 0 Am 2 /k g (60~90emu/g) , 
ftf* L< 1*6 5— 9 0 Am 2 /k g (65 — 90emu 
/g) -CfeSo 

[00 9 9] a^ifiK^i; t5SfMSffl4Sfft*X 
tt«^^»tt«SC^ »*©<fr&» 6 3. 7-2 

7 8. 5 k A/m (8 00 — 3500Oe) , ft?* L< 
tt7 1. 6—278. 5k A/m (900 — 35000 
e) T'&oT, gS?P^fWiI^9 0~l 7 0 Am 2 / kg 

(90~170emu/g) , iff * L <(i 1 0 0 — 17 
OAmVk g (1 0 0—1 70 emu/g) 

[oioo] tRtt-^^ Kt^v-W MJ^^^^ MS 

T-$&3*:CDj#£\ ftOtfjflittS 3 9. 8-318. 3 k A/ 
m (500 — 4000Oe) , jffSL<tt51. 7 — 3 

18. 3kA/m (6 5 0 — 4 0 0 0Oe) fiot, 
ISSH&ffrHMS 4 0-7 0 AmV kg (40-70em 

u/g) , iff* L< 12 4 5 — 7 OAmVk g (4 5 — 

7 0 e mu/g) -C&-5,, 

[oioi] m*m*m\z.$stt&tkemmmk lt«, 

[0102] ft, SftftEflUSCittt »*0>«SU2*«fl£ 

m^^<o^mmmi oommmzMLo. 1-501 
m&mms * hx v >t t> * u \, 

[0 10 3] 3|s:|gB^lcfet7 5<Kmp^ii^)^MJ?c5tt, 
0. 0 1 — 5. 0 y m»$Sia-C*)-5. 0. Ol(im*l 

J-< < iff* L< (iO. 05-4. 0 mWiiiiiffl-C 

[0104] mnm.mm\zt6t?zmm*ftmk®i&ft\ 
m^n^-Mfr 200-2000 masis, iff * l < « 3 

0 0—1 5 0 0ffiagCC$)-5o 

[01 05] *^fpiic^5^ie^*tt, /<s,^3- 
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9tmttG& 1 9- 9-3 18. 3k 
A/m (25 0~4 000Oe) , ^L<IJ23. 9 
-318. 3kA/m (3 0 0~4 00 0Oe) , fam 
it r/gSfilBSjfc^SBm) #0. 8 5 

-0. 9 5, £?*L<liO. 8 6-0. 95, ii©* 
iRffiriS 130-300%. ^L<lil40~300 
%, ^(D^iSft^R a # 1 2 . On mtlT, L < 
Ii2. 0~1 1. Onm, J:t»»*L<«2. 0—1 
0. 0 nm, ^BgO^BSilxeygbS* 1 . 2 0 — 5. OOfi 
m-i, #S L< ft 1 . 3 0 — 5. 0 0 ,/ m"', BMW 
5 ^^tTW^fl#ra/J5 2 3 #«±, £F a L < ttt 2 5 

£ M*2 0<la/nis e cKT, U< Ht 1 6fla/m s 

« 5 AXttB, »SL<ttA-e*5. 
[0106] y<o, ^ 3 - hSfflSic^#JM8£tt«!:^«&*i: L 

BS^Mri 5 19. 9 — 3 18. 3k A/m (2 5 0 — 4 0 
OOOe) , ffib<li23. 9 — 318. 3 k A/m 
(300-4 OOOOe) , aflgjfc (jMnUttSB r 
/gafiia^itBm) *5o. 8 5 — 0. 95, 0iL< 
liO. 8 6-0. 9 5 , £IR«yte??fi3flS 1 3 0 — 3 0 0 

%, u< 1 4 o - 3 o o %, mm<n%tmu&R a 

« ; 1 2. 0nm«T> iftL<li2. 0-11. On 
m, ±9#SL<te2. 0—10. Onm, &m<D8fc& 
J|X&$bJ*l. 2 0—5. 0 0 u m~', U< ti 1 . 3 
0 - 5 . 0 0 /ti m-i, ffltK&<D 9 *.*tTI8^«pra*S 2 4 
#«.h, ^L<«2 6^± > Ki5ft*AXtt 
B, »JL<IJA, h'D^7>ni5 s 17(B/msec 
WT, £F£L<!21 31/ms e c tTF, #^SLtL^A 
XttB, ffSKUA, *-MSAXttB, »4L<fi 
A-C*fc6c 

[0107] ifij«A8e«i?S:%ffl:ur» 

ti\ (fcfl^jffiriS 6 3 . 7-2 7 8. 5 k A/m (8 0 0 
~3500Oe) . ifiL<(47 1. 6-278. 5k 
A/m (900~3500Oe) . fiBtt 
itB r/fifrfnBSjfc&itBm) ^0. 8 5-0. 9 5 , # 
* L < 11 0 . 8 6 — 0. 9 5, mm£>%$!.&tf 185 — 
3 0 0%, L< ti 1 9 0- 3 0 0%, §«?gi*fl&- 
Ra#9. 5nmtlT, $?*L<tt2. 0 — 9. On 
m, ct9#*L<li2. 0-8. 5nm, m9&(Dffl&®. 
ff,$W*l. 20-5. OO^m-', ffiKttl. 30 
- 5 . OO^m-i, ffi4M£0> 9 *>*fTW4M#|fflas 2 4 # 
«±, ^F*L.<«2 6#£Lk. -s'K^&^AXISB, 
L< ttA, h*o yfTty h& 1 5(D3/m s e c U 



T, #SL<ttl HS/msecJUT, ##SUuiSAX 
teB, jfPSKBA, *-^#AXBB, $?£L<tJ:A 

[0 10 8] «ttfic^»*t LT5*lc, 

6 3. 7-2 7 8. 5 k A/m (8 0 0 — 3 5 0 00 
e ) , £f£ L < fi 7 1 . 6 — 278. 5k A/m ( 9 0 
0~3500Oe) , ftMit («©BS J&£& B r /&?P 
SSjfcgr&Bm) #0. 8 5 — 0. 9 5 , £Fl£ L < ft 0 . 
8 6-0. 9 5, f&agWftiRaf* 5 1 8 5 — 3 0 0%, £F 
* L<fil 9 0-3 0 0%, ^^cES*a^Ra*5 9. 5 
nmWT, »St<li2. 0 — 9. Onm, iOffiL 
<tt2. 0-8. 5 nm, ^J&£>H!!RlRff ? &3&5 1 . 20 
-5. 00/im-i, jfiKttl, 30 — 5. OOum 

te2 7#t<Ut, — yK^MXIiB, #£L<ttA, 
h*c y~TT*? Yi£\ 2<@/m s e cJ£*T, »4U<«8 
<i/msectAT, ^#SL^AXf±B, if^L<tt 
A, *-/UiSAXtiB, /tf* L< (iATfoSo 

[0109] immc^mmm^mmi. &m\zx 

J;v>„ 

[0 1 10] #»teT«»tf#lMffi±«^»*i: UTIi, 

v-t/u?^, ^ft^aA, mik±y>j*. 

[0111] ^efc, *Sttt»»K3i^lJ:*i»t*b't^/u 

I. Ti. Zr. Mn, Sn, S b Q&ISmZltX t> i 

[0112] imm&^mc\-x&mB*kv>%L : i-tftb 
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[0 113] mm.ni-nix.omi-y-'i xt4, 

AS8tffc«>4&£\ ¥«3JSH^2>S 0. 01-0. 3^ m> » 
*L<«0. 0 15 — 0. 2 5 m m, 4 L< f4 

0. 02-0. 2 » mTNfc 0 , e^^W©^, 
¥-&mW&&0. 0 1 — 0. 3 n m, L< 14 0. 0 
15-0. 25j/m, <fc ►? *f ^ U< 14 0. 0 2-0. 2 

0 1—0. 3 u m, L< 14 0. 015 — 0. 25 m 
m, £9#*L<f40. 02-0. 2^mT'fc.5 0 
[0 114] dib*J2~ 
2 0, riL<«:2. 5-1 5, 4. 9 #S L< 14 3 - 1 
0 -CS) 0 . &7-^2Wc<50©-3\ tttttfcis 2-50, 
#*L<tt2. 5-20, i •?»-±L-<«3~l OT'fc 

[oi i 5] *ftwiz.tsrtz>4mmTtmts. msgmz 

&0. 2 — 10. 0 u mCOfSffl^W* 0. 2 m m 

spJtHiSr^A-t-iitf, 4 9£f*L<(40. 5-5. Om 
mWfKffl 

[0 116] #StttTiftJi»C*5tt5«rfr»]ttH|gtt» Mi£ 
[0 117] IHBttTflSBlcfcftSlMWitt^llS&slUltJS 

&&mffimk<Dm&mstte, #&mm 1 o oas«fc 

141 0 0-1 0 0 omffi35T'$>-5„ 
[oi 18] *8Kt^?tt5ft0 5£ftflMeM0>A£>lc 

«4, immmn*<D#mm£*&i3i&'Pte-fgz>izit>. 
e>*ti\ mmmm(D¥-ffim^-\-ftk*z> 0 2000s 

[0 1 19] ffl, ^ai4Tfl!5®lc, iififtaatSKflgfftftKtt 
W\c£91fe-&mMM\ 0 OSfiSeic^UO. l-50ffi 

[01 20] m&&TMm&&-tz*ftwiz&z>mm l %s, 
mi&mz. /< y * 3 - h J8/B&R^&&?t&* <t it 

9 . 9 — 318. 3 k A/m (250-4000O 
e) » 6T*L<f42 3. 9 — 3 1 8. 3 kA/m (3 0 



0~4000Oe) , ftmit (afBI?&Sl3 r /&$] 
B&Jfc&fiEBm) 25*0. 8 5 — 0. 9 5 , £Ti U< ttO . 
8 6-0. 9 5, iUlgGDftiR&as 1 3 5-3 0 0%, # 
* L< f4 1 4 5-3 0 0%, ^WftS^SR a # 1 
1. 5nm«T, £?*L<f42. 0-10. 5nm, <t 
L< (4 2. 0-9. 5nm, m^mm^WnA^ 
1. 30—5. 0 0 a m-i, ftF* L< (4 1. 40 — 5. 
0 0 » m-i, jf^\te<£> 9 hfeftmiKUSffltf 2 4 #WJb, 

U < 14 2 6 #«_h, - mJHsiSAXH B , »* b 
<f4A, Kn y^T? h^i l 9 ffi/m s e c«T, 
L<«4 1 5fla/ms e c«T, ##SLtx^AXJ4B , £F 
*L<f4A, #-/U;&SAXf4B, »*L<t4AT*fo5, 

[0121] ^ai4Tia®^*-r^*^wic^sssrv2E 

sET-ftB^T^ 5 = ? Aw*iMb4W»K «fc o Tffi^ $ *i 

Afi^l9. 9-3 18. 3 k A/m (2 5 0 — 4 0 0 
OOe) , $?* 1_<I4 2 3. 9 — 3 1 8. 3 k A/m 
(3 00-4000Oe) , fcjgjfc (gg@S£3i#i£B r 
/fifrFpB£3['£ffiBm) tfSO. 8 5-0. 9 5, #£L< 
f4 0 . 86-0. 95, mm<D?ttRm& 1 3 5-3 0 0 
%, £f £ L < f4 1 4 5 - 3 0 0 %, mme>&m%L!&R a 
2511. 5 nmKAT, if* L<f4 2. 0—10. 5n 
m, J:i9WSL<f42. 0-9. 5nm, g|^C0M?ftlR 
3 0—5. 0 0 Aim-', if*b<(4l . 40 

- 5 . 0 0 u m-i , ifft^tSiOT p *>7fetTW^B*ra * s 2 5 ^> 
JW±, #*U<tt2 7#«-h, -^y KBSfe^AXttB, 
»*L<f4A, Ko j/^T ^ h*5 1 6ffi/m s e c EX 
T, $?*l-< 141 2<la/m s e cKT, ##ftiX3SSAX 
(4B, »*L<(4A, *-^AXf4B, »SL<(4A 

[0 12 2] *«ttTiftJB4r*r**«WJc«S««flE 
Si*©?*). «*a£te»*ffcs$itLT, JKt^T-S* 

t4@c^-^ai4)K^»)^^fflv\ ^•^s'^ a - hilffltg^ 

!Cf4, K?K*fifi^6 3. 7-2 7 8. 5 k A/m (8 0 
0-3 5 0 OOe) , $f* L<<47 1 . 6-2 7 8. 5 
kA/m (900-3500Oe) , ViMit mWl&M 

r/fiafne£SC?ejtBm) *5o. 8 5 — 0. 9 5, 
£?*L<I4 0. 86-0. 9 5 , S^<75^tiHlS* s 1 9 0 
-3 0 0 %, 04 L< 14 1 9 5-300%, ^ftiffisffi. 
^Ra259. 0nmiy.T, 0*U<f42. 0 — 8. 5n 
m, J;!9»iL<(4 2. 0-8. Onm, ffiJBg09|ft»i|2 
«»*si. 30-5. OOfirn-', if*L<(4l. 40 

- 5 . 00,/m-', Ift^ttOT 9 *>7fetTW^B#raj*> 25^ 
W.h, i?*U<f4 2 75>W.h, hWAXBB, 
0*U<I4A, Ka^7^«il4fi/msecK 
T, $7* U< 1 0<la/m s e c OT, «#SUxi«AX 
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[0123] mm&T^mz^z*&w^&z>m.% ! fc 

63. 7~278. 5k A/m (800-3500O 
e) , ff*L<«71. 6-2 7 8. 5 k A/m (9 0 
0-3 5 0 0Oe) , ttMit (£&©&]&&$: B r /£Sfu 
IMSBm) iJSO. 85~0. 95, »JL<ttO. 

8 6 ~ o . 95, mm<nytiR&& 190-300%, m- 

*L<Hl 9 5 — 3 0 0%, ^J&Seffifi&R a *S 9. 0 
nmUXT, »SL<tt2. 0-8. 5nm, £<0&$.L 
<f!2. 0-8. 0 nm, Mfl^Oi^fSltR^^I . 30 
— 5. 00/jm-i, WiKBl. 40-5. 00 wm 
-' , 5 -hffiimJK&fm* 2 6 #JW±, L < 

(i2 85m±, KSJfei s AXttB, SfSKttA^ 
Kp y-?7t> h& 1 1 flS/m sec tTF, £T£ L-< tt 7 
<@/ms e cKT, ##a*l;SSAXttB, IfSKll 
A, A-^AXttB, »iL<tiAtfcSo 
[0 12 4] *«WJC*5»t*««*8ttt«-frtt^»* 

[0 1 2 5] mik^-??^ hfri^*»T/U-=idf->->7 
/u- =i >>7 11 # y -> n D- v £»S!i L-fta* h 

[0 12 6] r/U3*'>'>7>X»4^y i/ndrD-vSriSj 

— KKtt^ f n^^m.^-mm \z.$m-r 5 tz #> 

[0 12 7] Stt^-r-jr-f Mft^-|»5lCi:^y v-a*-^ 
£ <nm&»&*>*-tf>-77 y >J W&t-Wa t &-7-*ffi 

^»rASrJ!ni*.5C: fcO-CS?5S6fi*s»* L-< , £Mc, 

n, m -/ummtm. x-^mmmm, y^-vrnm 
[oi 2 8] ±e**-am*m«* u-cn, nan 



— - C*>«J, i^SKliir^vt-Tfcs. _tgE 

[0 1 2 9] a^«#B*lC*$»t5*W=Ht, ««^^'f 

19. 6 — 1 9 6 ON/c m (2 — 2 0 0 Kg/c 
m) , ffiL<IJ98~1 4 7 0N/cm (10—15 
0 Kg /cm) , i!)ffiL<lj;l 4 7~980N/c 
m (15~100Kg/cin) , j&mftm* 5—120 

riKui o~9o ^(ommx'^mkw^m-Km 

m-rtli-£Xl\ t£3S % MWm&it 2 ~~ 2 0 OOrpm, 
U< (15— 1 0 0 0 r pm, X *) U< 11 1 0 — 

8 o o r pm^«ffl^«ia*ff : Sraa:»Bii-nrtr«tv> 0 

[0 1 30] T/U=>df ->-^7>-3ifl#y v-n^Hi-v^aS 
APSfl, ^--v^ hJKT-«9*l 0 OSSSIWC^LT 
0. 15~4 5ltW*ftLV\ 0. 1 5 m GtmS^feflSS 

[oi3i] ^^t. rnvt^--??^ hn-TffiM<?m^-m 

[0132] ytmSLtttt* '>fiTo 

sr^sr^ft^^, ^td5-6 o^iwe*sr*»it-cas 

[0 13 3] a^lttfflMr^teftS^fttt, *-^V7*7 
y if &m—\z.wmirz> i. 0 «fl(i 1 9 . 6 - 1 9 
60N/cm (2-2 0 OKg/cm) , fftL<U9 
8 — 1 4 7 0N/cm (10— 150Kg/cm) , i 
f) L< fl 1 4 7-9 8 0 N/ cm ( 1 5 - 1 0 0 K 

g /c m) , mmmrtitt 5-120^, i<aio 

*i, SE^i$Kfl2~2 OOOrpm, L< f!5~ 1 
OOOrpm, ifP jtT* L<«10~800rp mCO® 

[0 1 3 4] l>-i£>-7=7 ytmtLl-MliiOimM&tt. 
fe^—^'^'f h<5i7-«)3fei o 0Sfigli(r*f Lt 1-3 0 
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[0 13 5] «*fc^*-r htfrf-f&sfctt, <E*l;:«t!K 
*«)»ffc*3j»€>»Hr4x* 1 ffiXtt2ffiJ«J;T*^Lt:*i 

[0136] T/u%^$j*o>Mmitm^&z>®mfe, 
trjmomitQofrbmtstiz i fflxtt2ffiwjb©^#i 

«r«#U ifci^ tt9J % 7Ki5fc, ftft, #)5H"5 0 ;KS? 
[0 13 7] -VMt-&®>k L-CB, ffMfcTVUS 

[oi 3 8] -'j'A^^i^jnStt, 
%T-$>5 0 o. o i aft%*w-e*>s»*»ctt. *s-7-» 

[0 13 9] *r-<m\&mk LTfS, 3#7k#7*, 

[0 14 0] *^3RYb£*0>8&ailfiM:, h 
«£T-.^ir>ft LTSi 0 2 «ii5T- 0 . 01-50 Mft% 

T-fo^o 0. 0 im&%-MffiX'hzm&\ai, wf-mm 

v\, 5 0ffi*%£i8;t£J#-&{i:tt. «««b** J fi&fB-t-S 

[0 14 1] T)V%^M\i^t f r'<m\\L^mt^ 
XA \&&ikk S i O 2 &n&t<Dl@JfaX0. 01-5 

oms%2)w*uv\ 

[0142] ifcfr, m®.*&9Kz&z>mm&mmi*<Dm 

[0 14 3] ^WlcftSttftBBfiMKtttt, 'ffi'&JcJ; 



^^iStflil^t^^l^-atfl^iKltmJlsf^^, gift 
LTHMBttT** U »E*BlttTlft«±fcBStt«i 

[0144] ^a-hi 
ic IS fco-Ctt, iBMflltt. fclxtf. -ite^ 

7^*^-, -tP-, 

[0145] &m&.m&, m&m.n&.xf'<?*^- hm 
[0146] LTtt. ms.. mm.^^mmcm.m 

■y-y>, ^f-;Ky7'fyi'7-hy. f)-7tKB77> 

[0147] Jg^JWffifflftfi, *BtttiB^I95l5Xtt«tt 
«CT-*5>* 1 0 0ftSaSir*f L-C-tcO^S-C 65-100 
0ffiSgDT-fc§ o 6 5ffiftgB*f& ; T-ttatt^i: ufcil 
■d-fcttAiJiB! < *9-*-#**a«H»i:4:*. 1 0 001 

[0 14 8] 

UT<Dm*)X'ibZ 0 

[0149] «^^^^c mtamm»& 

l^$H5tt-7«J3 5 Offiici^XTZJjftm&ZflZ'tl 

[0150] iMittt, ¥®&tmk¥#mmkk<?>ttT* 

[oi5i] m.Mm(oimmwmmmn. rmcoirmz 
«t 0 Xtbltmx-m Lit. Bflh, ±mW:±^-Mic^^ti?> 

mm®\zm<D*ti?ti\cmi-zn*<D%iffimwt.( mm? 

vu-YT) %WftmX*7 , a y h UAc e LTd^y 7^ 
b^W^^fH®:^ 5 0 ro&tFS 4 . 13 %co-5:;fr-m 

W7/KT8 4. 1 3%!C^lt-5«ci35^) / (©^ 
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7WT5 0%K*J(f4«ffi« iCfitoT 
[0 15 2] Jt$iB8H&tt. BETtetCj^aiJ&Lfcli 

[0153] ««^^>f htt&M&xmvtftm&m 

ix-etttt rakftxmmmw 3 o 6 3 msjj (»®& 
xag m) si) &{£fflu j i s koh9« nt^ 

[0 15 4] «tt*«H±tt-&«[^»*l::(+#U-c»r^5* 

MiA-2 2ooiaj ( {mmmmftmm) *m\,^T 

tkm&*m-&-fZ> d i: lc J; ►> 

[0 15 5] tg*«Wltt«[*tt^»*K:f**LTIr>S* 
-#^7 s> ^»W3HfJS*tt. SifiSift'T-HflMft JEM 

-2010 (B*«-?«s«^th (sd ) sr/Bv^-tAoar* 
ce 2 o o k vnjkRTuwM ^tc.n+mm&n (x 5 

0 0. 0 0 0) £1 omi-te*Lfc^3¥ (X5, 0 0 
0, 0 0 0) l^oT^6&^CDggB[£tt^LTl^-57j 

[0 15 6] <Rtt#HBHttt^-«t^»*lCf+3ff UT^** 
-sKv^'^s'^OIft*** (%) fit, TIB^jSfel^«ti9* 
iOfclt-C^Ufc. WJ&Bt* (%) 3*0 

[0 15 7] Wmfefifrffilti 3 g Otn 1 

£5 0m 1 OTttfctfKAft. 2 0#WS^ig#ffc&tTo 

^^^f^cpf^*/— /U4 Om i &An;t, Sic: 

2 0 &ff-3fc« 1 2 0#SHBU «HM3£ 

n*m*tmMlstc*-#>7'y ftMLtz 0 COT 

tfcfflsasW-t&jfcS: 1 0 O^T- 1 »*|JWa§3-1i\ flftiBO 
r«»&B^tR • fiftJ^WSiSEM I A- 2 2 0 0«Sj 
(«*)*»Kf^9f») Srffl^T^SSrffl'I^L, TffisS 
lcttoT*«>fc«Sr*-sJf>>' , 7S'^«>lttl»s|5 (%) <t 

[0 15 8] TJ-df^vy^OTJUifllt* (%) ={ (W 
a -We) /Wa|X 1 0 0 

we : tarn * h&omm%Ln=F&)mo>*-#>7'y y 

[0 15 9] h^-7«&5S&t>*^^lKtt-® 

-^•0)* 0 . 5 g StS'J 0 & 9 , KB r ( («0 & 

£WKf£R»T) S-ffll^T, 1. 37X107kPa (140 



Kg/cm-') C0JE77-CAPJEfig^«:tTV\ RtfrtKOT$EiBi| 

[0 16 0] ifcv^-c, ^m^mi^m2 5<c, ft*ra 

S60 %^T(C 1 2 H#RdJW±#S8 Lfc«, d W&jflijfir 

/■Pr^ (TYPE2 7 6 8 flt&HbSfraMttfi) "C 
1 5 Vcomffi^-HttULTgJnffiR (0) Sri0')^Lfc o 
[0 16 1] &^-C, teffl^ (Rt&tK) B«*4cD±ig©fS 
m A (cm2) iJli^to (cm) £8'J3eU ^^(C^rtt 
^OTfiiJSfiS^tfALT, <£f&B*1&&ifi (Q • cm) 

[0 16 2] ttM«T«ffl:fl[ (Q • cm) =Rx (A/ 
to) 

[0163] g^-^*^ hu^mRxfm^mm.m 

[0 16 4] if, 14 0mlKi^7^t:*yj;i. 5m 
m * CD 7^7 ^ t'-X 1 0 0 g , ««HJ£tMM»5fc 9 g 

^tt5fh7t Ko77>M4 5m 1 SrJ&q*., 
6 O^ffl-^-fV hVx-*»- CiS^ttLfc. 
[0165] JfcC, d«J»-g^»«9S: 50ml COfctf^W 
iCJfc 9 tB U EUeft lOOOOrprafl 5#WifrC># 

JfrKff»*0>3 y ^^>«f»*ft (m g/m2) t L 

[0 16 6] M^t0 2 5*C^*SJj-4»)|BMfi 

a&ESlttflMH- (3-^1/- bSttflEW-) EMD-R 

1 . 9 2 s e c-»-e»a*"^*6*<0(fi-C5iLfco 

[0 16 7] iiagii, rt-h/77j ((tiOAft 

-W^firfiBgfcf^T"-— TAV T- 1 2 0 (0* 

[0168] m&&*tom&xm%&mmft<omfm& 

ti . rttonMnsatA M-vsm-ss-isj (flc^i 

3S («fi) ») ^(it-fflU, SA^gP^7 9 5. 8 kA/ 
m (1 OkOe) {CTiM^Lfc. 

[oi 69] m%.imm<Dm&mtti<oytiRm*. r^n 

^^-^"UCV-5Dj (xjmttHKtiOSIl) ^rfflV^ 
-CMSSOT4 5° 7t^Jt^aiJAE-bT**fc 0 
[0170] 35g]iBUt R art, r s u r f c o m- 5 7 
5Aj (3K»»« (#0 M) Srffl^TTJ i-->y-^OT^ 
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2iooj ums,»m\mwi) zm^xm-feLitytm 

[0 17 2] M, 3tSia^cDfflSraiJ^-r'5(-*>fcc»T 
[0 17 3] 

MHftKKtttt (/.m-0 = [In (l/t) ] /FT 
t : A = 9 0 0 nmi-*j{t53t^J©^ (-) 

ft : m&izm\t*itm*m*mtonmRM&mm«>B*- 

(*i m) 

[0174] K^ttlS-e* 6 jfeff W*,i*lfltt , r * ^ -r 

7f^7fUf^-?^^-MDT-3 0 0 0j (Ste 
in berg Associates tfcJK) Srffl V ^"C , 

ta*J-aS 1 6 m/ sec. A?Sf 1 . 9 6 N ( 2 0 0 g 

w) KiofTSiffl^fii-C^Ufco 
[0 1 7 5] »^ttlB"C*>*^y KJSSfett. Oc^r 

f a 7tl7-CfX^-MDT-3 000j (Stei 

nberg Associate s tfc$}) Srffll^T. ffi 
1 6 m/ sec, 1 . 96N (200gw) 

K&l^T, 3 0#rasfefTSi*:fc&<z>^s' K^ix-SrltSt? 

A : L 
B : m=FPS*l^r 0 
C : W*L* t) 
D : t>t*V^^n=frt) 

[oi 7 6] '<??s— hAo*asmft&tt«ttt. «m 

2 5"C, fH*ti&£6 0%0>8t#£TIZl 2B# 
*B6. 5mmWi&JSi!i<om^*S6m 
m!C^y y bLfc&JKSrBS, *r©P5*»fc#l 7 0 g<D 

[0177] m&azmmtn kd s^t* h«, m.%7- 

-7"5- rK7Af^^-BX-3 168J (^/l^y^ 
**±gi) KU&»tf, ffl*JM5. 8m/s e c fC*5^T» 

[0 17 8] fl^EftJKflro**3L*ttt, t£J£i-5*ajiJl 
•tD^bnfcSSSlT 1 — ^"1 0m©7- 7"!) — A-^CD## 
flk9*3 0E]ttQ£Lfri<\ #*aix«5ttl»SrBffil-C« 

fc 

A : #£SL*ifcL 
B : ^-T^#SL^W9 

C : ##sui*r!> 

D : t>£V*»#ajVflT0 
[0 17 9] ««8E»««£«>*-/H4, ttjfrffilHdtJ: 
t)#ibHfcSS^7--^ (ffl . 2 7 cm) SrVIS-hlCiS 



aseu 4©ps-ci^u/c, A7)*>a*o7J-yM5'>^VNc 

0. 5mm5fcfiSj 

0. 5mmWil. Omm^l 

1. 0mmW-h2. Omm^jjSS 

d : ww^b<nm*7—7«>mjsfaniHtoW*toisifi 

2 . 0 mmU 

[0180] m&mmm#&mf£-r2>msi&&fc 

[0181] *r-?9JM&-^'(9n/—9—K3 5 1 C 

J? (A) £ffl;feir3 0 Jkfc, ^BH^WfctKIBKttS: 
WM:K^**ftfc&»iB«*JBi:©ff* (B) (#W8£te 

•CSS3&f5. Sic, *Bttt*«r»ot>5-*oiBK:-'<s' 
* a- hMZmtiL-tZ Z k \c X 5 fl»e,*ittB*UE*IKft 
coj?^ (c) @HM^ttflroj**£atftC*i|09j** 

5 0 -t LT, ttftE(*J|<aJ9*tt (B) - (A) 

U, Aj/^-HgwfM (C) - (B) T'^Lfco 

[0182] ?HMttddw&a&eMH£e>mK: 

*HN£TJftJBfrflStti-fc4i6lctt. 4 9 n 

*-*-K3 5 1C frJBV^T, 5t 

i\ #8H££Hrfle«>fflgJ¥ (A) fclc, #B£ 

i«f* (D) (*J8tt3c«M*:roff*t*«ittTifiSw 
8B»Jat*©ff* (E) (MMKtt^ftflcOff^&jinKttT 
lc«ttfc/<s'^3-hJgi:OJ|[^ (F) (*«tt3t»» 

9=*—vm<r>w*t-k<oifm) &w\mz Lxmiz-rz> 0 t 

Lt, #«ttT*ftJB«5JP*tt (D) - (A) tt 

stse^e©f5*tt (e) - (d) fsu 

^C0J?^(± (F) - (E) T-^LTto 
[0 1 8 3] <|R«*Bttt«'6-«[-¥-»3fe©JHJS>«ttt^ 

0. 0 5 3,.m, SttJtl 8. 9. «ffl«!Z|l{H|gffl[ 1 . 
4 6, BETJtX9S8Ht2 1. 6mVg, Sittfi 
0. 1 3mS%, (*a@W«6ltt3. 2X l 0 s Q . c 
m, 5 " ^.^V(8B5^fl:0. 6 8mg/m2) 2 0kg 
Sr, fc» M*150 n-iSmSS: 
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mhg-1. 5 lj &±mtm m) m 

£ffl<^T, 4tt[sl&$c2 0 0 0 r pmtCrfo^T 5[hW*.£ 

[0185] nttitimvi^<?-< h*ii-mm*-$ttft 

^7!)"©3 2 5mesh (BIS#4 4,jm) lZ$itf 

5ffi^tto%-e*>ofc. y— fc-aasiK * 

tgl*^^ 2 0<C Lfc 

^&*SM!&>fcll. Okg^xy^yf- TMPUV 

-2 mi m&&. «*) te*m%mi:mm k©al 

T, 29 4N/cm (3 0 Kg/ cm) -C'3 0#ffl*S-a- 

[0 18 6] **f->v v y h^->->7>- (iffiiR, 

*:TSL8123 : GE|?->y (W) M) 1 

10g«r200ml <£>^* j — /Pt?i&fr#3R LTHtft 
h y ^ h*^-^ x-y^yt- £ 

■^•v^^ h*flr-7-»*K»*BU, 2 9 4N/cm (3 OK 
g / c m ) Ol&tf S t30 9tWMiWft £?To T , Sff 

^ffi}-^^^ i-y =t h^v-^7>-^^$tLTv>a«« 

2 2 r pm-Tfcofc,, 

[0 18 7] Mz, U-^Vfy y^'miin^.^ (U 
: «fcbt, tt?&0. 0 2 2„m, ^JMigflSMfK 
1. 68, BETtLSffiSfll 3 4mVg> I&SL* 
tl6. 6, DBPMi8 9ml/l00g) 110 
0 iyS>?>t-t»ittiie#?> 1 o#WjW 
Tfl&bllU Il:2 9 4N/cm (3 0 Kg/ cm) 



2 2 r pmt'fcofco 



[0 18 8] Wfeilfc«tt*aH!fe«^tt^-»*t, 
Wffl^tl 0 5<C-T?6 0#»?MlJl£tTofc. ^<7> 

#3«S1£;5 S 1. O^m, sp^JS^ri 5 0 . 0 54 /zm, & 

Mm. 4 6, BETitig®Stt(J:2 8. 6m2/g. 

f^mm^mm.mn 5 . 6xio2Q-cm, 

*m6. 8%-c-fet). nm&xmmLx^^fi-^-y 

7^©MiS5Cffi?f9. 0 511% 1 
0 0ffiSSi5(C*J-bT 1 OaftSB^ffi^-r-5) t*ot, 
^SifficO*-^^/^ y?<Dtt%mZhte0. 00 2 5 
ju m-e^t, ^^-/U- h!)x h=*S'S'5>';fl»e>£j3fcf S 

^/u-tf y v-7 Wfr&WoSHKStt s i 0 . 1 5 & 
=7 y?<r>mz±.m.ip*=?->i'h y=c h^v^^v^^ 



[0189] <y<y^=i- vm(ow&>uT\ztmirz> 
2 g £*s6-aiwi!&gft <*/u*>iH- h y 

0^Rflrfi*RUfc o 

[0 1 9 0] #cv>-t\ i&mvo&mvmL, i4o m i# 

7/IIC1. 5mm*7y7^.tf— X9 5 g. i&hMfg&ftl 

*=1->\s^=f->v>r h>-^^DL, ^yh->W 

-g- • Lfc. 
[0191] ft&ixfc^y ^ ="- hSfe»©fij«H:T8e© 

1 0 omsfifP, 



i osfliaj 

^**i«t h y !7A«sr^-r5'-Ky vi'V^mm 

®ft?PJ (4?y 4 y->T*- h) 



is? n^-df-y-y > 

[0 19 2] »e>tifc^s'^3- ha»<oai*H»ffitt4 

3 5c PX*hr> ft 0 

[0193] ^jc. fttixfc^ s/ 9 =>- hmnv i sb^ 



1 01m 

5S^g» 
5 7. 7 SSSlk 
14 4. 2 fifi^i, 
8 6. 5 ffiftSB. 
fflV^T, J?c? 1 2 ^mCDtfy =z?'ls>'7 L l'7-? I — h? 
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[0194] mt>*i*.'<y*zi- hm<Dm*&fy&i. 
o u m. v^'/m (ffi*M) tti 13, mt&wi&mn 

2. 36/im-i, ^tS^^SfciMJi 6 . 3 X 1 0 4 Q 

[0 19 5] <^IE»ji«($:<D®jt>C oM*S§f^ 
j/-*?^ HS-T^* (-TOfiilO. 2 2 Mm. 

iio. o 3 i ^m, «ijt7. i, wmmmeem\. 

4 5, BETit*ffi«tt3 8. 9 m*/ g . »Bfc*Mii6 
0. 5kA/m (7 6 0Oe) , g&ftlflSffcffi 8 0 . 3 A 
m2/kg (80. 3emu/g) , Co^tt2. 6 

4it%) i o omtsb. mmn akp- 5 

0, fl3cfl:^«*)»> 1. 2 B , *-#>y7^ (iffi 

M:#30 50, HgHti#(1*)Si) 0 . 06g, ^ 

mmw (akp - 5 0) 

■fJ—if>'yf , 7vP (#30 50) 

men wj j S'>T*—h) 
[01 98] n^ixtzm^mnomm^m~i 2 , 304 

c p-e#>ofc 0 

[0 1 9 9] ±ffiatt!iWS:Blffl# 1 i/m©7^^- 
- t-7^;^±|C^ y h-^-^-^iv^itu * 

[0200] ±mm.%7—-7'(om.mifmtitix 

[0 2 0 1] Jc^t, ±1EB£Mt— 1 . 2 7cm 

( 1 / 2 -f >?-) co*ii^miifr 6 or (omitipx- 
2 4H#p^s$-a-, -h^cusft^-it-t, 
tc„ &btitcmim&m(o®.m<DmM.te 3. 4,imffc 

[0 2 0 2] #ibHfc^fEijS4tt»:cD^i|#tttt, »B£ 
73ffi^6 4. 7kA/m (8 130e) , MJt (Br 
/Bm) 3*0. 9 0tfcof: ( Tt^JStt 1 8 8%. i£B5 
tlRali6. 1 nm, ^BSHX^ScJi 2 . 66^ 

m- * % mthft<»i h-Mtm!Ktifm& 3 o^w±-e*>o 

T, K^SJW* A Kb y-t7^ h&6. 3flS 
[0 20 3] 



>70 ms%) Atf o ~-*-y- / > <t LTrS-g- 
4*1 (HJfc#3?7 8%) h 

[0 1 9 6] dWiSi^i^Srl 4 0m 1 #7**gKll. 5 

h y AS^ttS* !/ -7 w-^ yffll 3 on 
%, mffl (* s ?>\'=- s f-tl>>rY> : h/U3i>=i : 1) 7 

[0197] #?>nfc^tt^!|sfWite^fiT3EWil 0 -Cfc 



i o o; 



1 ofififfls 

l ommi® 

I 0 ffiftSB 
i. oSfiSP 

2) 3. omsas 

5. OgfigB 
6 4. 9«fiSC 
16 2. 2 ffifi&S 
9 7. 3 fifiSrB 
IAMB] *«^{C*3V^-tat>ffiS^tt. s<yy-=i-h 

0 . 1 ~ 5 . 0 fi mT'fco T\ 
0. 001-0. 1/infCfcot. gW55~10 0 

ttflB^it^ttflB^ffilTV^Si:*^. Kb y^T^7 
[0 2 0 4] *J8WI=«Sl»aflEfikKft:iStf*tfc*tTtt 

s , *b m ^ tt s «##8Msfeiaa«tf-» 
fat>±ffc-rz>zvu#s i/=? >-fk^-«Mfiigxf4# y ->B^f 
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-f <d * - 1 m & «i m -c # ^ f C t n x v n 3 . 

[0 2 0 5] ^^M:: S ift'StmL-C 

[0 2 0 6] *aHfcffsatJHEftfltflw> kb * 

<9 , BE*— «K y^7^ fKtt?tt£f2flk&7--C*> 5 $136 
tco-C'fc^fcfe, Ko y^T!) hcoJMIS©— o£:7^£^)^ 
[0 2 0 7] ft**, ^WlcisitStRtt^atttt-fi-lt^- 

tf^lxt^SSi, A I, Fetf©A*5c3Ri:*— ^ 
y * *5ft«r LtV^ 7^3 v-->-y >-i$^r LTV > 



5 T/U oratN ^^a^-b-v^r-g- (=s i - 

O-M (&U Mtt. ^^-Y h^lC^*tL-C^SS 
i , A K F e^^JSJ^T--Cfc5„ ) ) ri^fifc £ *i 5 
ZbiZ&V. yp&ttm LT^St^y 

[0 2 0 8] d?y->ci**>«:fflv>fc»g-^tt, 
[0 2 0 9] *«r«Jc#SBSS(ISS«£«£W3tSja^^/J\ 

[0 2 10] 

[021 1 ] S^^f- 1 - 5 

[0212] ;©K«^^-f hm+toMvmtm&m 
i tr^-To 

[0 2 1 3] 
[5?ll] 





















BETit 






mfvm 








«®« 
























(u m) 


(-) 


(-) 


<rrf/g> 




(Q-cm) 


Crag/nf) 








1.02 


0.022 


46.4 


K48 


18.6 


0.13 


3.9 X10 8 


0.66 


"2 


u 




1.14 


0.048 


23.B 


1.52 


25.3 


0.16 


6.6 X10 8 


0.73 


"3 


u 




0.66 


0.019 


34.7 


1.64 


46.8 


0.09 


1.4X10° 


0.71 


M 


if 


mvt 


0.83 


0.066 


12.6 


1.63 


12.6 


0.43 


9.6X10 7 


0.80 


« 5 


u 




1.41 


0.059 


23.S 


1.52 


21.2 


0.24 


6.4X10 8 


0.68 



[0214] SSC-T- 6 
T10. 5lcpSLfc^. ^^.7 y— i-*5riDx^7 y 

-i8is^9 8 g /i jcwsufc. ;^7y-i 501 

SrAll^LT6 0 r Ct ^CD^9 y — ^PIC 1 . Omol 
/\ WT/U?V^hy<>Ai§fi55 4 4 4ml (Ett^ 
■v^-f h*5^*&^lC*tUTA 1 J&^T-l . 0®fl;%lCffi 



Hffi^7. 5!C|^MLfc 0 Cl©ttflS-C3 0^ffl«^Ufc 
^, *i5t, la^LTJK^ffijJST^^--!? 

[0 2 15] Z.<OVKD£3iSim0kVlS:&2{Z.. tebtitc 

[0216] i\vj, mmti! : m-£.&ict3rtz>wim®>ommv> 

A«T/u ^ = •> U*.(Djnm\t®}X-1b K> . s tt-ir-r Uico^t: 
[0 2 1 7] 



[*2] 



(19) 



ftffl 2001-331928 



























a© 




£1 

(Site) 


•*-jetjz.c 


'6^tKT^ 1 




Al 


1.0 


A 


Al 


0.98 


/; 7 


*2 




SiOj 


0.5 


S 


SiOj 


0.49 


"8 


"3 




Al 


2.0 
1.0 


A 

S 


Al 

SiQ, 


1.93 

0.96 


"9 


»4 




Al 


2.0 


A 


Al 


1.93 


// 10 


* 5 




Al 


6.0 


A 


Al 


4.78 



[0 2 18] 



















TO 


TO 






BETH: 












J** 










tttttt 






m) 


(am) 


(-) 


(-) 


<nf/e) 




(ft -cm) 


<nig/nrf) 




1.02 


0.022 


46.4 


1.48 


18.9 


0.L3 


5.6 X10 8 


0.68 


u 7 


1.14 


0.049 


23.3 


1.52 


25.6 


0.16 


&.9X10 6 


0.C3 


w 8 


0.67 


0.019 


35.3 


1.54 


45.9 


0.09 


2.3 X10 3 


0.62 


» 9 


0.83 


0.065 


12.6 


1.63 


13.1 


0.43 


1.6 X10 3 


0.78 


" 10 


1.42 


0.060 


23.7 


1.S2 


20.8 


0.24 


9.8 XI 0 s 


0.65 



[021 9 ] ttftt-T- 7 ~ 1 0 

[0 2 2 01 C<7)B#co^S«!:a*#**2t-, ^ibTXfc 
[0 2 2 1] <«#^tt«^?-»3fc<0«ig> 

UttM 1-12, Jt$&#l 1 ~ 3 



*9i«>3SttW>»t» t RUSK. LT**^«tt«-fr*F?-t&* 

[0 2 2 2] <£ffl Lfc*--fyy5 y * WStf-t&SfcAft 
S F wMHttfeSr* 4 <c*-r o 
[0 2 2 3] 
[*4] 







^7 — 7f 










TO 




BETJfc 


DBP 






















(** m) 


(-) 


(rrf/e) 


(ml/lOOg) 


(-) 






0.022 


1.68 


134.0 


89 


16.6 


P13 




0.022 


1.78 


133.5 


84 


14.6 


»C 




0.015 


1.56 


265.3 


57 


15.2 






0.030 


2.0G 


84.G 


95 


17.0 


«E 




0.024 


1.69 


113.6 


102 


16.2 






0.028 


1.71 


8OC.0 


200 


15.3 
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{0 2 2 4] z<om<o^mi&m^v¥^m5iz, nhti/t 

[0 2 2 5] /<C*i, nMWB~~l 0W#HiS^T*{^ffl$ 
TTSF 4 8 4J (i,S*:GEM->'^->(tt) 



TBYK-0 8 0J : fc' : y*>r5- • iS^s<^ 

Of*)M) HKjfelt y *-y- <0 , TT S F - 4 7 
7 Oj : GE«?->y 3->(»)® 

yUdO vvUgfiJctf y -> n * -y- > t? 5 , 

[0 2 2 61 

IIS5] 

















*- 






















































CN/cm) 


(Kg/cm) 


CmTn) 


(£&*) 






(N/cm) 


(K«/cin> 


(mln) 










1.0 


294 


30 


20 


0.15 


A 


10.0 


294 


30 


20 


9.11 


* 2 


n 2 




0.5 


343 


35 


30 


0.L0 


A 


15.0 


294 


30 


20 


13.03 


» 3 


U 3 




1.0 


246 


26 


20 


0.22 


B 
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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a magnetic recording medium having excellent running performance 
and durability ensuring as slight dropout as possible and having a low light transmittance. 
SOLUTION: In the magnetic recording medium comprising a nonmagnetic substrate, a magnetic recording 
layer containing a magnetic particulate powder and a resin binder formed on one face of the substrate and a 
back coat layer containing a plate-like nonmagnetic particulate powder and a resin binder formed on the other 
face of the substrate, a plate-like nonmagnetic composite particulate powder is obtained by coating the surface 
of plate-like hematite particulate powder with a polysiloxane or an organosUane compound formed from an 
alkoxysilane and sticking 130 pts.wt. carbon black per 100 pts.wt. core particulate powder to at least part of 
the resulting coating. The plate-like nonmagnetic particulate powder has 0.1-5.0 pm average plate surface 
diameter, 0.0010.1 pm average thickness and an aspect ratio of 5-100. 
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[Claim(s)] 

[Claim 1] In the magnetic-recording medium which consists of a back coat layer containing the tabular 
nonmagnetic particle powder and binder resin which are formed in the field of another side of the 
magnetic-recording layer containing the magnetic particle powder and binder resin which are formed in one 
field of a nonmagnetic base material and this nonmagnetic base material, and the above-mentioned 
nonmagnetic base material Tabular hematite particle powder is used as heart particle powder as the 
above-mentioned tabular nonmagnetic particle powder. The organosilane compound or polysiloxane generated 
from alkoxysilane on the particle front face of this heart particle powder is covered. The diameter of an average 
plate surface with which the at least 1 section of this covering adheres to the carbon black of 1 - 30 weight 
section to the above-mentioned heart particle powder 100 weight section is 0.15.0 micrometers. The 
magnetic-recording medium characterized by using the tabular nonmagnetic composite particle powder whose 
average thickness is 0.001*0.1 micrometers, and whose tabular ratios are 5100. 

[Claim 2] The magnetic-recording medium according to claim 1 which is the tabular hematite particle powder 
by which the particle front face is covered with one sort or two sorts or more of compounds with which heart 
particle powder was chosen from the hydroxide of aluminum, the oxide of aluminum, the hydroxide of silicon, 
and the oxide of silicon. 

[Claim 3] The magnetic-recording medium according to claim 1 or 2 by which the nonmagnetic substrate layer 
containing nonmagnetic particle powder and binder resin is formed between the nonmagnetic base material 
and the magnetic-recording layer. 

DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention has few drop outs as much as possible while performance-traverse 
ability and endurance ability are excellent, and moreover, it is related with a magnetic-recording medium with 
small light transmittance. 
[0002] 

[Description of the Prior Art] highperformanceizing of as opposed to [ as the formation of long duration record 
of the object for videos and the device for magnetic-recording playback for audios and small lightweightization 
progress in recent years ] magnetic-recording media, such as a magnetic tape, i.e., the formation of high density 
record, and a high power property - improvement in frequency characteristics and the demand of the reduction 
in a noise have become strong increasingly especially. 

[0003] Especially, the demand to the formation of high image high definition of a video tape has become strong 
increasingly and the frequency of the carrier signal recorded is still higher compared with the conventional 
video tape. That is, it has shifted to the short wavelength field, consequently the magnetization depth from the 
front face of a magnetic tape is remarkably shallow. 

[0004] As opposed to a short wavelength signal especially, the high power property of a magnetic-recording 
medium, and in order to raise a S/N ratio for example, incorporated company united engineering center issue 
"the high decentralization technique of development of a magnetic material and magnetic powder" (1982) the 
312nd page - the conditions for the high density record in a spreading mold tape, although it is being able 
to hold a high power property in a low noise to a short wavelength signal For that purpose, coercive force He 
and residual magnetization Br .... It is required large [ both ] to be a thing and for the thickness of the 

spreading film to be more thin The lamination of a magnetic-recording layer is strongly demanded as the 

unstated publication." 

[0005] With the lamination of a magnetic-recording layer, as for nonmagnetic base materials, such as points, 
such as a miniaturization and formation of long duration record, to a base film, as well as a magnetic-recording 
layer, lamination advances, consequently the stiffness to the longitudinal direction of a magnetic-recording 
medium and crosswise both directions becomes small, and the performance traverse ability and endurance 
ability of a magnetic-recording medium are posing a problem, this fact - for example, the above "the high 
decentralization technique of development of a magnetic material and magnetic powder" -- the 77th page - ".... 
although high density record ization is the big theme imposed on the present magnetic tape, this becomes 
important also to long duration record, also when the die length of a tape is shortened and the cassette is 

miniaturized. It is a translation with required for that reducing the thickness of the film base In order that 

the stiffness of a tape may decrease rapidly as it becomes thin in this way, smooth transit by the recorder 
becomes difficult. Improvement in this stiffness crossed to a longitudinal direction and crosswise both 

directions with thin shape izing of a video tape is greatly desired It is as an unstated publication." 

[0006] Namely, the stiffness of a magnetic-recording medium sets constant the gap die length of the tape and 
the magnetic head for magnetic-recording playback which the fixed tension has joined at the time of a restraint 
in case a tape tends to break away and run to the tape-guide post which performs location regulation at the 
time of tape transit, or transit. It is closely related to the controlling force for maintaining stability, if the 
stiffness of a magnetic-recording medium becomes small, the above-mentioned restraint and controlling force 
will become weaker, consequently a tape can be shaved during transit, and it is damaged [ ** Siwa is generated, 
or in being severe, it breaks, or ]. 

[0007] Then, improvement in the performance-traverse ability of a magnetic-recording medium or endurance 
ability is demanded strongly. 
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[0008] In order to improve these many properties of a magnetic-recording medium, it is put in practical use by 
performing forming the back coat layer containing tabular nonmagnetic particle powder and binder resin in the 
field of another side of a nonmagnetic base material to the magnetic-recording layer formed in one field of a 
nonmagnetic base material. 

[0009] since [ however, ] the magnetic-recording medium by which the back coat layer is formed can delete a 
back coat layer when a back coat layer contacts the guide in a cassette half etc. at the time of transit - this ** it 
will originate in the ability to delete and the count of a drop out of magnetic recording will increase. Then, **** 
of the back coat layer at the time of transit is controlled as much as possible, and few magnetic-recording media 
are strongly demanded for the drop out as much as possible. 

[0010] By the way, it is carried out when especially the judgment of the ends of tape, such as a video tape, 
detects a part with the large light transmittance of a magnetic-recording medium with a videocassette recorder, 
current and. Since detection by the videocassette recorder will become difficult if the light transmittance of the 
whole magnetic-recording layer becomes large with ultrafine-partieleizing of the magnetic particle powder 
currently distributed in the lamination of a magnetic-recording medium, or a magnetic-recording layer, adding 
carbon black particle powder etc. in a magnetic-recording layer, and making light transmittance small is 
performed. Therefore, in the present video tape, addition of the carbon black particle powder to a 
magnetic-recording layer etc. is indispensable. 

[001 1] However, adding nonmagnetic carbon black particle powder etc. so much not only checks high density 
recordization, but it becomes the cause which also checks lamination. In order to make shallow magnetization 
depth from the front face of a magnetic tape and to advance lamination of a magnetic tape more, it is required 
strongly that nonmagnetic particle powder, such as carbon black particle powder added in a magnetic-recording 
layer, should be lessened as much as possible. 

[0012] Then, even if it lessens the amount of carbon black particle powder added in a magnetic-recording layer 
as much as possible, the magnetic-recording medium with small light transmittance is demanded strongly. 
[0013] Furthermore, adding carbon black particle powder in a magnetic -recording layer also from the point 
which lowers the surface electric resistance value of a magnetic-recording medium only from the point which 
makes small light transmittance mentioned above is performed from the former. 
[0014] This fact is explained below. 

[0015] Inviting the increment in the electrostatic amount of electrifications, when the surface electric resistance 
value of a magnetic-recording medium is high has the problem that cutting waste, dust, etc. of a 
magnetic-recording medium adhere to a magnetic -recording medium front face, consequently a drop out 
increases an interval at the time of manufacture of a magnetic-recording medium, and use. 
[0016] Then, in order to reduce the surface electric resistance value of a magnetic-recording medium to about 
two 108 ohm/cm, generally adding conductive compounds, such as carbon black particle powder of about five to 
20 weight section extent, to the magnetic particle powder 100 weight section in a magnetic-recording layer is 
performed. 

[0017] So that there are many amounts of the carbon black particle powder added in a magnetic-recording layer 
Although the effectiveness of making light transmittance of a magnetic-recording medium small, and reducing 
a surface electric resistance value is large, if the carbon black particle powder which does not participate in 
magnetism increases into a magnetic-recording layer on the other hand While checking high density 
record ization of a magnetic-recording medium as mentioned above, the superfluous carbon black particle 
powder which becomes the cause which checks the lamination of a magnetic-recording layer, and has not been 
enough combined with binder resin is desorbed from a magnetic-recording medium, and also becomes the cause 
which a drop out increases. 
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[0018] Furthermore, in order to improve the performance traverse of a magnetic- recording medium further, 
while forming the back coat layer mentioned above, also making the front face of a magnetic-recording medium 
easy to slide is performed. 

[0019] That is, into the magnetic-recording layer currently generally formed in the upper layer of a 
magnetic-recording medium, the performance traverse of a magnetic-recording medium adds fatty acids (it 
considers as a "myristic acid" hereafter.), such as about 0.5 - 5% of the weight of a myristic acid, and stearin acid, 
to magnetic particle powder, it adjusts them so that this myristic acid may ooze out gradually at a 
magnetic-recording layer front face, and it is usually secured by making a magnetic-recording layer front face 
easy to slide. 

[0020] When there are too much few amounts of the myristic acid which oozes out on a magnetic-recording layer 
front face Cannot secure the performance traverse of a magnetic-recording medium, but the particle front face 
of the magnetic particle powder currently distributed in the magnetic-recording layer if a myristic acid is added 
so much in a magnetic-recording layer so that the amount of the myristic acid oozing out may increase on the 
other hand is preferentially adsorbed in a myristic acid. Since adsorption with magnetic particle powder and 
resin is checked, the distribution in the vehicle of magnetic particle powder becomes difficult. Furthermore, 
problems, such as a fall of the magnetic properties of the magnetic-recording medium by increase in quantity of 
the myristic acid which is a nonmagnetic component, and a fall of the magnetic recording medium by a myristic 
acid working as a plasticizer on the strength, will also occur. 

[0021] If magnetic particle powder atomizes with the formation of high density record and a BET specific 
surface area value becomes large, while the absolute magnitude of the myristic acid which can be added 
decreases in connection with the lamination of a magnetic-recording layer recently, since the amount of the 
myristic acid by which the particle front face of magnetic particle powder is adsorbed will increase, it is a still 
more difficult situation to adjust the effusion to a magnetic-recording layer front face, and to secure the 
performance traverse of a magnetic recording layer only with the myristic acid added in the magnetic recording 
layer. 

[0022] Then, while adjusting the amount of myristic acids which oozes out on a magnetic-recording layer front 
face good, it is strongly required by making the rear face of a magnetic-recording medium easy to also adjust 
the amount of myristic acids which oozes out on the front face of a back coat layer good, and to slide that the 
performance traverse of a magnetic -recording medium should be raised further. 

[0023] In order to improve the performance traverse and endurance ability of a magnetic-recording medium 
conventionally, the magnetic-recording medium (JP, 9 1986 50, A) which made binder resin distribute tabular 
magnetite-particles powder and carbon black particle powder in the magnetic-recording medium (JP,7-70043,B, 
patent No. 2945696, JP,4-228108,A, JP,8- 129742, A, JP, 11-273053, A) which made binder resin distribute 
tabular hematite particle powder and the carbon black particle powder which acts as solid lubricant in ** back 
coat layer, or ** back coat layer is known. 

[0024] Moreover, in the magnetic-recording medium in which the substrate layer containing nonmagnetic 
particle powder was formed between the nonmagnetic base material and the magnetic-recording layer, using 
the iron system black needlelike composite particle powder which made carbon black adhere to the particle 
front face of needlelike hematite particle powder or needlelike water ferrous-oxide particle powder as the 
above-mentioned nonmagnetic particle powder is also known (JP, 11 -2428 12, A, the Europe patent public 
presentation official report 0924690). 
[0025] 

[Problem(s) to be Solved by the Invention] Although there are few drop outs as much as possible and the 
magnetic-recording medium with small light transmittance is moreover going to just be demanded while 
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performance traverse ability and endurance ability are excellent most now, the magnetic-recording medium 
which fulfills such many properties enough is not yet obtained. 

[0026] namely the above the well-known magnetic-recording medium of** and ** Although the carbon black 
particle powder which has solid lubricity is blended and the performance-traverse ability of a 
magnetic-recording medium is raised while all raise the modulus of elasticity of a paint film and give endurance 
by blending tabular particle powder into a back coat layer Since both particles are condensing the 
above-mentioned tabular particle powder mainly by field contact, Since it has point contact or the property of 
being hard to carry out orientation uniformly, in the longitudinal direction of a back coat layer, and crosswise 
both directions that it is easy to be unevenly distributed partially, carrying out line contact, the 
performance-traverse ability and endurance ability of a magnetic-recording medium are not improvable enough. 
[0027] If the amount of the carbon black particle powder especially added with tabular particle powder is made 
[ many ], since the part which tabular particle powder removed everywhere in the back coat layer when carbon 
black particle powder with difficult distribution barred the uniform orientation to the longitudinal direction 
and the cross direction of tabular particle powder, since it was a particle will arise, while the endurance of a 
magnetic-recording medium becomes inadequate, the magnetic-recording medium itself will curl and 
performance traverse will be spoiled. 

[0028] furthermore, the above - tabular hematite particle powder is being used for the well-known 
magnetic-recording medium of** as tabular particle powder, and since this tabular hematite particle powder is 
dark reddish-brown, it is difficult powder to make light transmittance of a magnetic-recording medium 
sufficiently small, this fact - the above - JP,9 198650,A - making nonmagnetic powder contain and raising 
the rigidity of a medium is proposed, thus, powder other than carbon black is added in a back coat layer - 
although a purport indication is carried out and .... etc. is mentioned as an example - these - if nonmagnetic 
powder is used like, protection from light nature and conductivity will fall. " - it is as being a publication and 
the light transmittance of the magnetic-recording medium of a publication is clear to the example 5 of a 
comparison which uses tabular hematite particle powder as nonmagnetic powder also from the large value 
being shown. 

[0029] the above although tabular magnetite -particles powder is being used for the well-known 
magnetic-recording medium layer of ** as tabular particle powder, and the effectiveness which makes light 
transmittance of a magnetic-recording medium small is large compared with a dark reddish-brown tabular 
hematite particle since this tabular magnetite -particles powder is black, since it has magnetism, both particles 
are strongly condensed with the MAG, and the uniform orientation to a longitudinal direction and the cross 
direction is difficult. 

[0030] Then, while this invention is excellent in performance-traverse ability or endurance ability, there are few 
drop outs as much as possible, and let it be a technical technical problem to obtain a magnetic-recording 
medium with small light transmittance moreover. 
[0031] 

[Means for Solving the Problem] This invention as follows can attain said technical technical problem. 
[0032] Namely, this invention is set to the magnetic-recording medium which consists of a back coat layer 
containing the tabular nonmagnetic particle powder and binder resin which are formed in the field of another 
side of the magnetic-recording layer containing the magnetic particle powder and binder resin which are 
formed in one field of a nonmagnetic base material and this nonmagnetic base material, and the 
above-mentioned nonmagnetic base material. Tabular hematite particle powder is used as heart particle 
powder as the above-mentioned tabular nonmagnetic particle powder. The organosilane compound or 
polysiloxane generated from alkoxysilane on the particle front face of this heart particle powder is covered. The 
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diameter of an average plate surface with which the at least 1 section of this covering adheres to the carbon 
black of 1 - 30 weight section to the above-mentioned heart particle powder 100 weight section is 0.1-5.0 
micrometers. It is the magnetic-recording medium characterized by using the tabular nonmagnetic composite 
particle powder whose average thickness is 0.0010.1 micrometers, and whose tabular ratios are 5- 100. 
(Invention l) 

[0033] Moreover, this invention is the magnetic-recording medium of the invention 1 publication which is the 
tabular hematite particle powder by which the particle front face is covered with one sort or two sorts or more of 
compounds with which heart particle powder was chosen from the hydroxide of aluminum, the oxide of 
aluminum, the hydroxide of silicon, and the oxide of silicon. (Invention 2) 

[0034] Moreover, this invention is the magnetic-recording medium of invention [ by which the nonmagnetic 

substrate layer containing nonmagnetic particle powder and binder resin is formed between the nonmagnetic 

base material and the magnetic-recording layer ] 1, or invention 2 publication. 

[0035] It will be as follows if the configuration of this invention is explained in more detail. 

[0036] First, the back coat layer in this invention is described. 

[0037] To the magnetic-recording layer formed in one field of a nonmagnetic base material, the back coat layer 
in this invention is formed in the field of another side of a nonmagnetic base material, and contains tabular 
nonmagnetic particle powder and binder resin. 

[0038] As a nonmagnetic base material in this invention, although a metaled foil and a metaled plate, and 
various kinds of papers, such as synthetic-resin films, such as the polyethylene terephthalate currently used 
widely by the magnetic-recording medium, polyethylene, polypropylene, a polycarbonate, 
polyethylenenaphthalate, a polyamide, polyamidoimide, and polyimide, aluminum, and stainless steel, can be 
used and the thickness changes variously with the quality of the materials, 1.0 300 micrometers is 2.0 200 
micrometers more preferably usually preferably now. 

[0039] The organosilane compound or polysiloxane generated from alkoxysilane is covered by the particle front 
face of the tabular hematite particle powder which is heart particle powder, and the tabular nonmagnetic 
particle powder in this invention is tabular nonmagnetic composite particle powder with which the at least 1 
section of this covering adheres to carbon black. 

[0040] the tabular hematite particle powder which is heart particle powder - the diameter of an average plate 
surface - 0.09-4. 99 micrometers - desirable - 0.54-2.99 micrometers - more - desirable -- 0.541. 44 
micrometers - it is average thickness - 0.001-0.099 micrometers - desirable - 0.009 0. 089 micrometers - 
more - desirable - 0.017 0.074 - it is - a tabular ratio - 5100 - desirable - 8 48 - it is 11-48 more preferably. 
[0041] Since the tabular nonmagnetic composite particle obtained turns into a big and rough particle and 
tinting strength declines when the diameter of an average plate surface of tabular hematite particle powder 
exceeds 4.99 micrometers, it becomes difficult to reduce the light transmittance of the magnetic-recording 
medium obtained using this. In the case of less than 0.09 micrometers, uniform covering processing according 
condensation a lifting and cone sake to the alkoxysilane or the polysiloxane on the front face of a particle of 
tabular hematite particle powder and the uniform adhesion processing by carbon black become difficult 
according to increase of the intermolecular force by detailed izing of a particle. 

[0042] the average thickness of tabular hematite particle powder - specification - the reason at the time of 
becoming out of range is the same as the reason for limitation of the upper limit of the above-mentioned 
diameter of an average plate surface, or a lower limit. 

[0043] When the tabular ratio of tabular hematite particle powder exceeds 100, both particles carry out field 
contact, it is piled up, a stacking increases, and the uniform covering processing by each alkoxysilane or 
polysiloxane on the front face of a particle of tabular hematite particle powder and the uniform adhesion 
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processing by carbon black become difficult. 

[0044] As for tabular hematite particle powder, it is desirable that 0.01 ■ 10% of the weight of Si compound is 
included by Si conversion to tabular hematite particle powder. 

[0045] the content of Si compound ■■ the above-mentioned specification - when it becomes out of range, control 
of the myristicacid amount of adsorption becomes difficult. If the improvement effect of the myristicacid 
amount of adsorption is taken into consideration, the content of Si compound has 0.02 - 5 desirable % of the 
weight. 

[0046] tabular - the BET specific surface area value of MATAITO particle powder -* 1150m2/g - desirable - 
more - desirable - 5-120m2/g - it is 5100m2/g further more preferably. Since the tabular nonmagnetic 
composite particle powder obtained since MATAITO particle powder is big and rough also turns into big and 
rough particle powder to tabular and tinting strength declines to it when a BET specific surface area value is 
under lm2/g, it becomes difficult to reduce the light transmittance of the magnetic- recording medium obtained 
using this. When a BET specific surface area value exceeds 150m2/g, the uniform covering processing by the 
alkoxysilane or the polysiloxane on the front face of a particle of MATAITO particle powder and the uniform 
adhesion processing by carbon black become difficult to tabular according to increase of the intermolecular force 
by detailed izing of a particle. 

[0047] As for the geometric standard deviation value of the diameter of a plate surface of MATAITO particle 
powder, 2.5 or less are desirable to tabular, and it is 1.8 or less further more preferably 2.0 or less more 
preferably. When a geometric standard deviation value exceeds 2.5, the uniform covering processing by the 
alkoxysilane or the polysiloxane on the front face of a particle of MATAITO particle powder and the uniform 
adhesion processing by carbon black become difficult to tabular for the existing big and rough particle powder. 
If industrial productivity is taken into consideration, the lower limit of the geometric standard deviation value 
of the diameter of a plate surface will be 1.01. 

[0048] The volume resistivity values of MATAITO particle powder are usually 1x107 to lxl09ohm, and cm 
extent in tabular. 

[0049] The myristic acid amounts of adsorption of MATAITO particle powder are usually 0.6-1.0mg/m2 in 
tabular. 

[0050] Heart particle powder beforehand a particle front face as occasion demands The hydroxide of aluminum, 
One sort or two sorts or more of compounds chosen from the oxide of aluminum, the hydroxide of silicon, and 
the oxide of silicon Gt is hereafter called "covering by the hydroxide of aluminum etc.".) Since the desorption of 
the carbon black from the particle front face of tabular nonmagnetic composite particle powder can be reduced 
more compared with the case where may cover and it does not cover with the hydroxide of aluminum etc., The 
dispersibility in the inside of the vehicle at the time of manufacture of a back coat coating can improve more, 
and the magnetic-recording medium which has the more excellent endurance ability can be obtained. 
[0051] The amounts of covering, such as a hydroxide of aluminum, are aluminum conversion, Si02 conversion 
or the amount of aluminum conversions, and Si02 to heart particle powder. 0.01 - 50 % of the weight is 
desirable at total with the amount of conversions. 

[0052] When it is less than 0.01 % of the weight, the dispersibility amelioration effectiveness to the inside of a 
vehicle is hard to be acquired. 

[0053] Since the dispersibility amelioration effectiveness to the inside of a vehicle is fully acquired when 
exceeding 50 % of the weight, there is no semantics covered beyond the need. 

[0054] The organosilane compound (henceforth an "organosilane compound") generated from the alkoxysilane 

in this invention is an organosilane compound generated from the alkoxysilane expressed with ** 1. 

[Formula l] RaSiX4aR:-C6H5, (CH3) 2CHCH2, nCmH2m+lX:-OCH3, the integer of integer a:0 3 of 
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-OC2H5m:l-18 [0055] Specifically as alkoxysilane, methyl triethoxysilane, dimethyl diethoxysilane, a 
tetra-ethoxy silane, phenyltriethoxysilane, diphenyl diethoxysilane, dimethyldimethoxysilane, methyl 
trimetoxysilane, phenyltrimethoxysilane, diphenyldimethoxysilane, isobutyl trimethoxysilane, 
decyltrimetoxysilane, etc. are mentioned. 

[0056] When the rate of desorption and the adhesion effectiveness of carbon black are taken into consideration, 
the organosilane compound generated from methyl triethoxysilane, methyl trimetoxysilane, 
dimethyldimethoxysilane, isobutyl trimethoxysilane, and phenyltriethoxysilane is desirable, and the 
organosilane compound generated from methyl triethoxysilane and methyl trimetoxysilane is the most 
desirable. 

[0057] The polysiloxane expressed with ** 1 3 the conversion polysiloxane expressed with ** 2, the end 
conversion polysiloxanes expressed with ** 3, or such mixture can be used for a polysiloxane. 
[0058] 
[Formula 2] 

CH 3 R CH 3 

] i i 

CH 3 -Si-0- (-S^i-O-) V -Si-CH 3 
CH3 CH3 CH3 

R 1 : H, CH 3 v : 1 5-45 O 

[0059] 
[Formula 3] 
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CH 3 CH 3 CH 3 CH 3 

ii ii 

CH 3 -S i -O- (-S i -O-) w - (-S i -O-) X -S i -CH 3 
I I I I 

CHg R 1 R 8 CHg 

R 4 

I 

R 2 : R 3 -0- (-CH 2 -CH-0-) q -R 5 , 

O O 
II II 

R 3 -0- (-C-R 6 -C-O-R 7 -O) p -R 5 , 
R 3 -O-CHz -CH-CH 2 
O 

R 3 , R 6 , R 7 : -(-CU,-) - 

(R 3 R 6 ^m 7 OTl^^T^foTV>Tt>a3/^ 
R 4 , R 8 : -(-CH^-) m -CH 3 

R 5 : OH, COOH, -CH=CH 2 , -C=CH 3 , -(-CH^— ) -CHg 

1 : 1~15 

m, n : 0~1 5 

w : 1~50 

x : 1—300 

[0060] 
[Formula 4] 
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CH 3 



CH 3 



R 



1 1 



CH 3 



R 9 -Si-0- (-Si-O-) y - (-Si-O-) Z -S i-R 10 



R 9 , R 10 :-OH R 12 OH R 13 COOH 

R 11 :— CHg, — C 6 H 5 
R 12 j R 13 :-(-CH,-) p - 
1 : 1—15 
y : 1—2 0 0 
z : 0—100 



[0061] When the rate of desorption and the adhesion effectiveness of carbon black are taken into consideration, 
the end carboxylic-acid conversion polysiloxane to which conversion of the polysiloxane, polyether conversion 
polysiloxane, and end which have a methyl hydrogen siloxane unit was carried out with the carboxylic acid is 
desirable. 

[0062] It is desirable that it is 0.02 - 5.0 % of the weight in Si conversion to covering tabular hematite particle 
powder, it is 0.03 - 4.0 % of the weight more preferably, and an organosilane compound or the amount of 
covering of a polysiloxane is 0.05 - 3.0 % of the weight further more preferably. 

[0063] It is difficult for less than 0.02% of the weight of a case to make carbon black adhere to extent which can 
improve a volume resistivity value enough. 

[0064] Although carbon black can be made to adhere enough when exceeding 5.0 % of the weight, there is no 
semantics which effectiveness is saturated and is added beyond the need. 

[0065] The carbon black particle powder used for adhesion processing Commercial furnace black, channel black, 
etc. can be used. Specifically* 3050, #3150, #3250, #3750, #3950, MA100 and MA7, #1000, #2400B, # 30, MA77 
and MA8, #650, MAll, #50, #52, #45, #2200B, C strike 9H (Mitsubishi Chemical trade name:, Inc. (**)), such as 
MA600, C strike 7H, the C strike 6, C strike 3H, the C strike 300, the C strike FM (a trade name --), etc. Tokai 
Carbon Co., Ltd. (**), Raven 1250, Raven 860 Raven 1000 Raven 1190ULTRA (trade name: Columbian 
Chemicals company (**)), The KETCHIEN black EC, KETCHIEN black EC600JD (trade name: KETCHIEN 
black international incorporated company (**)), BLACK PEARLS L, BLACK PEARLS 1000 BLACK PEARLS 
4630, VULCANXC72, REGAL 660 REGAL 400 (trade name: Cabot SUPESHARUTI KEMIKARUZU ink (**)) 
etc. can be used. 

[0066] If the more uniform adhesion processing to organosilane compound covering or polysiloxane covering is 



CH 3 



CH 3 



R 11 



CH3 
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taken into consideration It is more desirable to use the carbon black particle powder whose DBP oil absorption 
is 180ml / lOOg or less. Specifically #3050, #3150, #3250, MA100 and MA7, #1000, #2400B, # 30, MA77 and 
MA8, #650, MA11, #50, #52, #45, #2200B, C strike 9H (Mitsubishi Chemical trade name:, Inc. (**)), such as 
MA600, C strike 7H, the C strike 6, C strike 3H, the C strike 300, the C strike FM (a trade name •), etc. Tokai 
Carbon Co., Ltd. (**), Raven 1250 Raven 860 Raven 1000 Raven 1190ULTRA (trade name: Columbian 
Chemicals company (**)), BLACK PEARLS L, BLACKPEARLS 1000 BLACK PEARLS 4630, REGAL660, 
REGAL 400 (trade name: Cabot SUPESHARUTI KEMIKARUZU ink (**)) is more desirable. 
[0067] The mean particle diameter of carbon black particle powder has desirable 0.002 0.05 micrometers, and it 
is about 0.002 0.035 micrometers more preferably. 

[0068] Since a carbon black particle becomes too much detailed when the mean particle diameter of carbon 
black particle powder is less than 0.002 micrometers, handling becomes difficult. 

[0069] Since the grain size of a carbon black particle is large when exceeding 0.05 micrometers, in order to 
make homogeneity adhere to organosilane compound covering or polysiloxane covering, very big mechanical 
shearing force is needed, and it becomes disadvantageous industrially. 

[0070] The coating weight of carbon black is 1 - 30 weight section to the tabular hematite particle powder 100 
weight section. 

[0071] The coating weight of carbon black is inadequate for the case of under 1 weight section, and a volume 
resistivity value cannot fully decrease. 

[0072] Although sufficient volume resistivity value reduction effectiveness is acquired when exceeding 30 
weight sections, carbon black becomes easy to be desorbed from a particle front face, consequently the 
dispersibility to the inside of a vehicle may fall. 

[0073] The adhesion thickness of carbon black has desirable 0.04 micrometers or less, and 0.03 micrometers or 
less are 0.02 micrometers or less still more preferably more preferably. 

[0074] It is greatly dependent on the particle shape and grain size of a heart particle, and the particle shape 
and grain size of tabular nonmagnetic composite particle powder in this invention have the particle shape 
which is mostly similar to a heart particle, and have a larger grain size a little than a heart particle. 
[0075] That is, the diameter of a plate surface is 0.1-5.0 micrometers, and 0.55-3.0 micrometers of tabular 
nonmagnetic composite particle powder in this invention are 0.55-1.45 micrometers more preferably, average 
thickness - 0.001-0.1 micrometers - desirable - 0.010 0.090 micrometers - more -- desirable - 0.018-0.075 
micrometers and a tabular ratio - 5100 -- desirable -- 8 48 - it is 11-48 more preferably. 

[0076] When the diameter of an average plate surface of tabular nonmagnetic composite particle powder is less 
than 0.1 micrometers, distribution into the vehicle at the time of manufacture of a back coat coating becomes 
difficult according to increase of the intermolecular force by detailedizing of a particle, and the endurance 
ability of the magnetic-recording medium obtained falls. Since tinting strength declines with the formation of a 
large drop child of a particle when the diameter of an average plate surface exceeds 5.0 micrometers, it becomes 
difficult to reduce the light transmittance of the magnetic- recording medium obtained. 

[0077] When the average thickness of tabular nonmagnetic composite particle powder is less than 0.001 
micrometers, distribution into the vehicle at the time of manufacture of a back coat coating becomes difficult 
according to increase of the intermolecular force by detailed izing of a particle, and the endurance of the 
magnetic-recording medium obtained falls. 

[0078] Since both the grain children to which the tabular ratio of the tabular nonmagnetic composite particle 
powder in this invention exceeds 100 do field contact, it is piled up and a stacking increases, uniform 
distribution in HIBIKURU at the time of manufacture of a back coat coating becomes difficult, and it becomes 
difficult to obtain the magnetic-recording medium excellent in endurance. 
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[0079] The tabular nonmagnetic composite particle powder which uses the tabular hematite particle which 
contains Si compound as a heart particle can control the myristicacid amount of adsorption effectively. 
[0080] As for tabular nonmagnetic composite particle powder, it is desirable that the particle size distribution of 
the diameter of a plate surface are 2.5 or less in a geometric standard deviation value. Since homogeneity 
distribution in a vehicle is checked by the existing big and rough particle when exceeding 2.5, it is unevenly 
distributed in a back coat layer, and the stiffness of a paint film is reduced. If the stiffness of a paint film is 
taken into consideration, it will be 1.8 or less more preferably 2.0 or less. If industrial productivity is taken into 
consideration, the lower limit of the geometric standard deviation value of the diameter of a plate surface of the 
tabular nonmagnetic composite particle powder obtained will be 1.01. 

[0081] the BET specific surface area value of the tabular nonmagnetic composite particle powder in this 
invention - 1150m2/g - desirable - 5120m2/g - it is 5*100m2/g more preferably. Since the particle is big and 
rough when a BET specific surface area value is under lm2/g, tinting strength declines and it becomes difficult 
to reduce the light transmittance of the magnetic-recording medium obtained. When a BET specific surface 
area value exceeds 150m2/g, distribution into the vehicle at the time of manufacture of a back coat coating 
becomes difficult according to increase of the intermolecular force by detailed izing of a particle, and the 
endurance of the magnetic-recording medium obtained falls. 

[0082] As for the volume resistivity value of tabular nonmagnetic composite particle powder, it is desirable that 
they are 5x105 or less ohm-cm, and it is 1x101 ohm-cm - 1x105 ohm-cm further more preferably 1x101 to 3x105 
ohm-cm more preferably. When a volume resistivity value exceeds 1x105 ohm-cm, it becomes difficult to fully 
reduce the surface electric resistance value of the back coat layer of the magnetic-recording medium obtained. 
[0083] the myristicacid amount of adsorption of tabular nonmagnetic composite particle powder - 0.01 - 0.5 
mg/m2 -- it is - desirable - 0.01 - 0.45 mg/m2 - it is 0.01 - 0.40 mg/m2 more preferably. 

[0084] the myristic acid amount of adsorption of tabular nonmagnetic composite particle powder the above - 
when out of range, it becomes difficult for adjustment of the amount of the myristic acid which oozes out on a 
back coat layer front face to become difficult, and to secure the performance traverse of the magnetic-recording 
medium obtained. 

[0085] 20% or less of the rate of desorption of the carbon black of tabular nonmagnetic composite particle 
powder is desirable, and it is 10% or less more preferably. When the rate of desorption of carbon black exceeds 
20%, uniform distribution in a vehicle may be checked by the carbon black from which it was desorbed at the 
time of manufacture of a back coat coating. 

[0086] The tabular nonmagnetic composite particle powder in this invention covered with the hydroxide of 
aluminum etc. has the rate of carbon black desorption low a little while having a grain size almost comparable 
as a case, the geometric standard-deviation value, the BET specific surface area value, the volume resistivity 
value, and the myristin amount of adsorption of the tabular nonmagnetic composite particle powder in this 
invention which is not covered with the hydroxide of aluminum etc. 

[0087] The lubricant used for manufacture of the usual magnetic-recording medium, the abrasive material, the 
antistatic agent, etc. may be contained in the back coat layer by the need the 0.1-50 weight section grade to the 
binder resin 100 weight section. 

[0088] 0.1-2.0 micrometers has desirable thickness, and the back coat layer in this invention has more desirable 
0.21.5 micrometers. The stiffness of a back coat layer tends to become inadequate in the case of less than 0.1 
micrometers, and it becomes difficult to obtain the magnetic-recording medium which has sufficient transit 
endurance. Since the thickness of a back coat layer is too thick when exceeding 2.0 micrometers, the lamination 
of a magnetic-recording medium will be checked. 

[0089] As for the Young's modulus of a back coat layer, 100 or more are desirable, and 105 or more are more 
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desirable. The stiffness of a back coat layer is inadequate for the case of less than 100, and it becomes difficult 
to improve the transit endurance of the magnetic-recording medium obtained. 

[0090] 1.8-4.0micrometer-l has a desirable linear absorption coefficient, 2.0-4.0micrometerl is more desirable, 
1x103 - 5x108 ohm/cm 2 have a desirable surface electric resistance value, and the nonmagnetic base material 
[ in / this invention ] with which only the back coat layer is formed in the field has 1x103 - more desirable 5x107 
ohm/cm 2. 

[0091] The magnetic-recording layer in this invention contains magnetic particle powder and binder resin. 
[0092] Magnetic-oxide of iron particle powder, such as berthollide compound particle powder whose magnetic 
particle powder is the intermediate oxide of maghemite particle powder, magnetite-particles powder, 
maghemite, and magnetite, To this magnetic-oxide of iron particle powder, Co, aluminum, nickel, P, Zn, Si 
other than Fe, The magnetic-oxide of- iron particle powder which made different- species elements, such as B, 
contain, Co covering mold magnetic oxide of-iron particle powder which made Co etc. put on these 
magneticoxidesofiron particle, Co(es), aluminum, nickel, P other than the metal magnetic particle powder 
which uses iron as a principal component, and iron, Iron alloy magnetic particle powder, Ba containing Zn, Si, B, 
a rare earth metal, etc., To this ferrite particle powder at the tabular magnetoplumbite type ferrite particle 
powder list containing Sr or Ba Sr Co, All, such as tabular magnetoplumbite type ferrite particle powder which 
made one sort of the coercive force reduction agent chosen from the metal divalent [, such as nickel, Zn, Mn, Mg, 
Ti, Sn, Zr, Nb, Cu, and Mo, ] and tetravalent or two sorts or more contain, can be used. 

[0093] In addition, if high density record ization of a magnetic recording medium in recent years is taken into 
consideration, the iron alloy magnetic particle powder which contains Co, aluminum, nickel, P, Zn, Si and B 
other than Co covering mold magnetic-oxide -of- iron particle powder, the metal magnetic particle powder which 
uses iron as a principal component, and iron, a rare earth metal, etc. as magnetic particle powder is desirable. 
[0094] The configurations of the particle of magnetic particle powder may be any, such as the shape of the shape 
of fusiform and a grain of rice, and a cube, and tabular, as well as the shape of a needle. It is semantics 
including the shape of fusiform or a grain of rice etc. as well as the shape of as literal a needle as "needlelike" 
here. 

[0095] 0.01*0. 50 micrometers (in the case of a tabular particle, it is mean particle diameter) of diameters of an 
average major axis are 0.03-0.30 micrometers preferably, 0.0007 0. 17 micrometers (in the case of a tabular 
particle, it is average thickness) of diameters of an average minor axis of magnetic particle powder are 
0.003-0. 10 micrometers preferably, and geometric standard deviation values are 1.01-2.3 preferably 2.5 or less. 
[0096] Moreover, when it is a magnetic particle with needlelike particle shape, if the dispersibility in the vehicle 
when an axial ratio being five or more preferably three or more, and using it as a magnetic coating is taken into 
consideration, the upper limit will be 15 and will be 10 preferably. 

[0097] When particle shape is a tabular magnetic particle, if the dispersibility in the vehicle when a tabular 
ratio being three or more preferably two or more, and using it as a magnetic coating is taken into consideration, 
the upper limit will be 20 and will be 15 preferably. 

[0098] the magnetic properties of magnetic particle powder - the case of needlelike magneticoxide-ofiron 
particle powder or Co covering mold needlelike magnetic oxide-of iron particle powder - a coercive force value 

- 19.9 - 135.3 kA/m (250 l700Oe) - desirable - 23.9 - 135.3 kA/m (300-1700Oe) it is - a saturation 
magnetization value - 60-90Am2/kg (60 - 90 emu/g) - it is 65 90Am2/kg (65 - 90 emu/g) preferably. 

[0099] the case of the needlelike metal magnetic particle powder which uses iron as a principal component, or 
iron alloy magnetic particle powder - a coercive force value - 63.7 - 278.5 kA/m (800 3500Oe) - desirable - 71.6 

- 278.5 kA/m (900-3500Oe) - it is - a saturation magnetization value - 90-170Am2/kg (90 - 170 emu/g) - it is 
100 170Am2/kg (100 • 170 emu/g) preferably. 
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[0100] the case of tabular magnetoplumbite type ferrite particle powder - a coercive force value - 39.8 - 318.3 
kA/m (500-4000Oe) - desirable ■ 51.7 - 318.3 kA/m (650-4000Oe) it is a saturation-magnetization value 
4070Am2/kg (40 - 70 emu/g) - it is 45 70Am2/kg (45 - 70 emu/g) preferably. 

[0101] Said binder resin used as binder resin in a magnetic-recording layer when a back coat layer was formed 
can be used. 

[0102] In addition, the lubricant used for manufacture of the usual magnetic-recording medium, the abrasive 
material, the antistatic agent, etc. may be contained in the magnetic-recording layer by the need the 0.1-50 
weight section grade to the binder resin 100 weight section. 

[0103] The range of the paint film thickness of the magnetic-recording layer in this invention is 0.015.0 
micrometers. Since uniform spreading is difficult in the case of less than 0.01 micrometers, and applies to it and 
it becomes easy to produce unevenness etc., it is not desirable. In exceeding 5.0 micrometers, a desired 
magnetic parametric performance becomes is hard to be acquired for the effect of an anti-field. It is the range of 
0.05-4.0 micrometers preferably. 

[0104] the blending ratio of coal of the magnetic particle powder and binder resin in a magnetic recording layer 
- the binder resin 100 weight section - receiving - magnetic particle powder - the 200 - 2000 weight section - 
it is the 300 - 1500 weight section preferably. 

[0105] When the tabular nonmagnetic composite particle powder which is not covered with the hydroxide of 
aluminum etc. as tabular nonmagnetic particle powder for back coat layers is used, the magnetic-recording 
medium concerning this invention A coercive force value 19.9 - 318.3 kA/m (250-4000Oe), Preferably 23.9 * 
318.3 kA/m (300-4000Oe), a remanence ratio (residual magnetic flux density Br / saturation magnetic flux 
density Bm) - 0.85 to 0.95 - the glossiness of 0.86 to 0.95 and a paint film 130 to 300% preferably The surface 
roughness Ra of a paint film 140 to 300% preferably 12.0nm or less, More preferably 2.0-11.0nm 2.0-10.0nm, 
the linear absorption coefficient of a paint film - 1.20-5.00micrometer l - transit durable time amount 23 
minutes or more among 1.30-5.00micrometer-l and endurance preferably desirable - 25 minutes or more and 
head contamination - A or B -- desirable - A and a drop out - below 20 piece / msec - desirable - below 16 piece 
/ msec, and volume turbulence - A or B - desirable - A and curl - A or B - it is A preferably. 
[0106] When the tabular nonmagnetic composite particle powder by which the particle front face is covered 
with the hydroxide of aluminum etc. as tabular nonmagnetic particle powder for back coat layers is used A 
coercive force value 19.9 - 318.3 kA/m (250-4000Oe), Preferably 23.9 - 318.3 kA/m (300-4000Oe), a remanence 
ratio (residual magnetic flux density Br / saturation magnetic flux density Bm) - 0.85 to 0.95 - the glossiness of 
0.86 to 0.95 and a paint film 130 to 300% preferably The surface roughness Ra of a paint film 140 to 300% 
preferably 12.0nm or less, More preferably 2.0-11.0nm 2.0-10.0nm f the linear absorption coefficient of a paint 
film - 1.20-5.00micrometer l - transit durable time amount 24 minutes or more among 1.30-5.00micrometer-l 
and endurance preferably desirable - 26 minutes or more and head contamination - A ** - B - desirable - A 
and a drop out - below 17 piece / msec - desirable - below 13 piece / msec, and volume turbulence -- A or B - 
desirable - A and curl - A or B - it is A preferably. 

[0107] In consideration of high density record etc., the needlelike metal magnetic particle powder or iron alloy 
magnetic particle powder which uses iron as a principal component is especially used as magnetic particle 
powder. When the tabular nonmagnetic composite particle powder which is not covered with the hydroxide of 
aluminum etc. as tabular nonmagnetic particle powder for back coat layers is used A coercive force value 63.7 - 
278.5 kA/m (800"3500Oe), Preferably 71.6 - 278.5 kA/m (900-3500Oe), a remanence ratio (residual magnetic 
flux density Br / saturation magnetic flux density Bm) -- 0.85 to 0.95 - the glossiness of 0.86 to 0.95 and a paint 
film 185 to 300% preferably The paint film surface roughness Ra 190 to 300% preferably 9.5nm or less, More 
preferably 2.0 9.0nm 2.08.5nm, the linear absorption coefficient of a paint film - 1.20-5.00micrometerl - 
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transit durable time amount 24 minutes or more among 1.30-5.00micrometerl and endurance preferably 
desirable - 26 minutes or more and head contamination - A or B - desirable - A and a drop out - below 15 
piece / msec - desirable - below 11 piece / msec, and volume turbulence - A or B desirable A and curl - A or 
B - it is A preferably. 

[0108] The needlelike metal magnetic particle powder or iron alloy magnetic particle powder which uses iron as 
a principal component is especially used as magnetic particle powder. When the tabular nonmagnetic composite 
particle powder by which the particle front face is covered with the hydroxide of aluminum etc. as tabular 
nonmagnetic particle powder for back coat layers is used A coercive force value 63.7 * 278.5 kA/m (800-3500Oe), 
Preferably 71.6 * 278.5 kA/m (900-3500Oe), a remanence ratio (residual magnetic flux density Br / saturation 
magnetic flux density Bm) - 0.85 to 0.95 the glossiness of 0.86 to 0.95 and a paint film 185 to 300% preferably 
The paint film surface roughness Ra 190 to 300% preferably 9.5nm or less, More preferably 2.0 9.0nm 
2.0-8.5nm, the linear absorption coefficient of a paint film 1.20-5.00micrometerl transit durable time 
amount 25 minutes or more among 1.30-5.00micrometerl and endurance preferably desirable 27 minutes or 
more and head contamination - A or B desirable A and a drop out below 12 piece / msec desirable - 
below eight piece / msec, and volume turbulence - A or B desirable - A and curl - A or B - it is A preferably. 
[0109] The nonmagnetic substrate layer in which the magnetic-recording medium concerning this invention 
contains nonmagnetic particle powder and binder resin between a nonmagnetic base material and a 
magnetic-recording layer as occasion demands may be formed. 

[0110] As nonmagnetic particle powder for nonmagnetic substrate layers, the nonmagnetic minerals powder 
usually used for the nonmagnetic substrate layer for magnetic-recording media can be used, specifically 
independent in hematite, water ferrous oxide, titanium oxide, a zinc oxide, the tin oxide, tungstic oxide, a 
silicon dioxide, alpha alumina, beta-alumina, gamma-alumina, chromic oxide, cerium oxide, silicon carbide, 
titanium carbide, silicon nitride, boron nitride, a calcium carbonate, a barium carbonate, a magnesium 
carbonate, a strontium carbonate, a calcium sulfate, a barium sulfate, molybdenum disulfide, barium titanate, 
etc. - or it can combine and use and hematite, water ferrous oxide, titanium oxide, etc. are desirable especially. 
[0111] In addition, a dispersibility improvement in the vehicle at the time of nonmagnetic coating manufacture 
sake, As occasion demands, the particle front face of these nonmagnetic particle powder The hydroxide of 
aluminum, A many property improvements of the light transmittance of the magnetic-recording medium which 
may carry out surface treatment with the oxide of aluminum, the hydroxide of silicon, the oxide of silicon, etc., 
and is obtained, a surface electric resistance value, a mechanical strength, surface smooth nature, endurance, 
etc. sake, aluminum, Ti, Zr, Mn, Sn, Sb, etc. may be made to contain inside a particle as occasion demands. 
[0112] There is a particle of various configurations in nonmagnetic particle powder, and there are needlelike 
particle powder, tabular particle powder, etc., such as the shape of granular particle powder, such as the shape 
of the shape of the shape of a globular shape, a grain, and octahedron and hexahedron and a polyhedron, a 
needle, fusiform, and a grain of rice. If the surface smooth nature of the magnetic-recording medium obtained is 
taken into consideration, the particle shape of nonmagnetic particle powder has the desirable shape of a needle. 
[0113] When particle shape is granular, mean particle diameter the grain size of nonmagnetic particle powder 
0.010.3 micrometers, 0.015-0.25 micrometers is 0.02 0.2 micrometers more preferably. When particle shape is 
needlelike, the diameter of an average major axis preferably 0.010.3 micrometers 0.015 0. 25 micrometers, It is 
0.02 0.2 micrometers more preferably, and when particle shape is tabular, 0.010.3 micrometers of 0.015 0.25 
micrometers of diameters of an average plate surface are 0.02 0.2 micrometers more preferably. 
[0114] case [ moreover, ] particle shape is needlelike an axial ratio - 2-20 desirable - 2.515, and the case 
where it is 310 more preferably and particle shape is tabular - a tabular ratio - 2 50 - desirable - 2.5 20 - it 
is 3- 10 more preferably. 
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[0115] The nonmagnetic substrate layer in this invention has the desirable range whose paint film thickness is 
0.2- 10.0 micrometers. In the case of less than 0.2 micrometers, it becomes difficult to improve the surface 
roughness of a nonmagnetic base material. If the lamination of a magnetic-recording medium and the surface 
smooth nature of a paint film are taken into consideration, it will be the range of 0.5*5.0 micrometers more 
preferably. 

[0116] Said binder resin used when a back coat layer was formed in manufacture can be used for the binder 
resin in a nonmagnetic substrate layer. 

[0117] the blending ratio of coal with the nonmagnetic particle powder and binder resin in a nonmagnetic 
substrate layer - the binder resin 100 weight section - receiving - nonmagnetic particle powder - the 5 - 2000 
weight section - it is the 100 - 1000 weight section preferably. 

[0118] When nonmagnetic particle powder is under 5 weight sections and it is made a paint film since there is 
too little nonmagnetic particle powder in a nonmagnetic coating, the layer nonmagnetic particle powder carried 
out [ the layer ] continuation distribution is not obtained, but the smooth nature on the front face of a paint film 
becomes inadequate. When exceeding the 2000 weight sections, and nonmagnetic particle powder is not fully 
distributed in a nonmagnetic coating since there is too much nonmagnetic particle powder, consequently it is 
made a paint film to the amount of binder resin, a paint film with a sufficiently smooth front face is hard to be 
obtained. Moreover, since nonmagnetic particle powder is not fully bound with binder resin, the obtained paint 
film will tend to become weak. 

[0119] In addition, the lubricant used for manufacture of the usual magnetic-recording medium, the abrasive 
material, the antistatic agent, etc. may be contained in the nonmagnetic substrate layer by the need the 0.150 
weight section grade to the binder resin 100 weight section. 

[0120] The magnetic-recording medium concerning this invention which has a nonmagnetic substrate layer 
When the tabular nonmagnetic composite particle powder which is not covered with the hydroxide of aluminum 
etc. as tabular nonmagnetic particle powder for back coat layers is used A coercive force value 19.9 - 318.3 kA/m 
(250-4000Oe), Preferably 23.9 - 318.3 kA/m (300-4000Oe), a remanence ratio (residual magnetic flux density Br 
/ saturation magnetic flux density Bm) -- 0.85 to 0.95 - the glossiness of 0.86 to 0.95 and a paint film 135 to 
300% preferably The surface roughness Ra of a paint film 145 to 300% preferably 11.5nm or less, More 
preferably 2.010.5nm 2.0-9. 5nm, the linear absorption coefficient of a paint film - 1.30-5.00micrometerl - 
transit durable time amount 24 minutes or more among 1.40-5.00micrometerl and endurance preferably 
desirable - 26 minutes or more and head contamination - A or B - desirable - A and a drop out -* below 19 
piece / msec - desirable - below 15 piece / msec, and volume turbulence - A or B - desirable - A and curl -- A or 
B - it is A preferably. 

[0121] The magnetic-recording medium concerning this invention which has a nonmagnetic substrate layer 
When the tabular nonmagnetic composite particle powder by which the particle front face is covered with the 
hydroxide of aluminum etc. as tabular nonmagnetic particle powder for back coat layers is used A coercive force 
value 19.9 - 318.3 kA/m (2504000Oe), Preferably 23.9 - 318.3 kA/m (300-4000Oe), a remanence ratio (residual 
magnetic flux density Br / saturation magnetic flux density Bm) - 0.85 to 0.95 - the glossiness of 0.86 to 0.95 
and a paint film 135 to 300% preferably The surface roughness Ra of a paint film 145 to 300% preferably 
11.5nm or less, More preferably 2.010.5nm 2.0*9.5nm, the linear absorption coefficient of a paint film - 
1.30-5.00micrometer l - transit durable time amount 25 minutes or more among 1.40*5.00micrometer l and 
endurance preferably desirable - 27 minutes or more and head contamination - A or B - desirable A and a 
drop out *• below 16 piece / msec - desirable - below 12 piece / msec, and volume turbulence * A or B * 
desirable A and curl -- A or B it is A preferably. 

[0122] High density record etc. is taken into consideration among the magnetic-recording media concerning this 
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invention which has a nonmagnetic substrate layer. The needlelike metal magnetic particle powder or iron 
alloy magnetic particle powder which uses iron as a principal component is especially used as magnetic particle 
powder. When the tabular nonmagnetic composite particle powder which is not covered with the hydroxide of 
aluminum etc. as tabular nonmagnetic particle powder for back coat layers is used A coercive force value 63.7 ■ 
278.5 kA7m (800-3500Oe), Preferably 71.6 - 278.5 kA/m (900"3500Oe), a remanence ratio (residual magnetic 
flux density Br / saturation magnetic flux density Bm) - 0.85 to 0.95 - the glossiness of 0.86 to 0.95 and a paint 
film 190 to 300% preferably The paint film surface roughness Ra 195 to 300% preferably 9.0nm or less, More 
preferably 2.0*8.5nm 2.0 8.0nm } the linear absorption coefficient of a paint film - 1.30-5.00micrometerl 
transit durable time amount 25 minutes or more among 1.40-5.00micrometer-l and endurance preferably 
desirable - 27 minutes or more and head contamination - A or B desirable A and a drop out * below 14 
piece / msec - desirable below ten piece / msec, and volume turbulence - A or B - desirable - A and curl -■ A 
or B - it is A preferably. 

[0123] Among the magnetic-recording media concerning this invention which has a nonmagnetic substrate 
layer, as magnetic particle powder especially The needlelike metal magnetic particle powder or iron alloy 
magnetic particle powder which uses iron as a principal component is used. When the tabular nonmagnetic 
composite particle powder by which the particle front face is covered with the hydroxide of aluminum etc. as 
tabular nonmagnetic particle powder for back coat layers is used A coercive force value 63.7 - 278.5 kA/m 
(800-3500Oe), Preferably 71.6 - 278.5 kA/m (900-3500Oe), a remanence ratio (residual magnetic flux density Br 
/ saturation magnetic flux density Bm) 0.85 to 0.95 - the glossiness of 0.86 to 0.95 and a paint film 190 to 
300% preferably The paint film surface roughness Ra 195 to 300% preferably 9.0nm or less, More preferably 
2.0-8.5nm 2.0-8.0nm, the linear absorption coefficient of a paint film - 1.30-5.00micrometerl - transit durable 
time amount 26 minutes or more among 1.40-5.00micrometerl and endurance preferably desirable - 28 
minutes or more and head contamination - A or B - desirable - A and a drop out - below 11 piece / msec - 
desirable - below seven piece / msec, and volume turbulence - A or B - desirable - A and curl - A or B - it is A 
preferably. 

[0124] The tabular nonmagnetic composite particle powder in this invention can be obtained according to the 
following manufacturing method. 

[0125] What is necessary is just to carry out mixed stirring of the covering by the alkoxysilane or the 
polysiloxane of MATAITO particle powder mechanically to tabular tabular, carrying out mixed stirring of 
MATAITO particle powder, an alkoxysilane solution, or the polysiloxane mechanically, or spraying an 
alkoxysilane solution or a polysiloxane on MATAITO particle powder to tabular. As for the added alkoxysilane, 
the whole quantity is mostly covered by the particle front face of MATAITO particle powder tabular. 
[0126] In order to cover alkoxysilane or a polysiloxane on the particle front face of MATAITO particle powder to 
tabular to homogeneity, it is desirable to unravel condensation of MATAITO particle powder using a grinder 
beforehand to tabular. 

[0127] The equipment which can apply shearing force is desirable to a powder bed, and shear and the knife 
equipment which comes out of and which compression can perform to coincidence, for example, a wheel mold 
kneading machine, a ball mold kneading machine, a blade mold kneading machine, and a roll mold kneading 
machine can use for it especially as a device for carrying out mixed stirring with MATAITO particle powder to 
tabular [ with which the polysiloxane is covered by mixed stirring, the carbon-black particle powder, and the 
particle front face of MATAITO particle powder and a polysiloxane tabular ]. In operation of this invention, a 
wheel mold kneading machine can use it more effectively. 

[0128] As the above-mentioned wheel mold kneading machine, there are an edge runner (they are a "mix 
muller", "SHIMPUSOMMIRU", a "sand mill", and a synonym), multi-mull. SUTOTTSUMIRU, a wet pan mill, 
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KONAMIRU, a ring muller, etc., and it is an edge runner, multi-mull, SUTOTTSUMIRU, wet pan-mill, and 
ring muller preferably concretely, and is an edge runner more preferably. As the above-mentioned ball mold 
kneading machine, there is a vibration mill etc. concretely. As the above-mentioned blade mold kneading 
machine, there are a Henschel mixer, a planetary mixer, a NAUTA mixer, etc. concretely. As the 
above-mentioned roll mold kneading machine, there is an extruder etc. concretely. 

[0129] Line load adjusts 147 - 980 N/cm (15 - 100 kg/cm) in the range for 10 - 90 minutes, and the processing 
time should just adjust processing conditions suitably 98 to 1470 N/cm (10 - 150 kg/cm) preferably 19.6 to 1960 
N/cm (2 - 200 kg/cm) for 5 to 120 minutes so that, as for the conditions at the time of mixed churning, 
alkoxysilane or a polysiloxane may be covered as much as possible by the particle front face of MATAITO 
particle powder tabular at homogeneity. In addition, an agitating speed should just adjust processing conditions 
suitably in the range of 10 - 800rpm more preferably five to 1000 rpm two to 2000 rpm. 

[0130] The addition of alkoxysilane or a polysiloxane has desirable 0.15 - 45 weight section to the MATAITO 
particle powder 100 weight section to tabular. It is difficult for the case of under the 0.15 weight section to make 
carbon black adhere to extent which can improve a volume resistivity value. Although carbon black can be 
made to adhere enough when exceeding 45 weight sections, there is no semantics added beyond the need. 
[0131] Subsequently, after covering an alkoxy run or a polysiloxane on the particle front face of MATAITO 
particle powder to tabular, carbon black particle powder is added, mixed stirring is carried out, and carbon 
black is made to adhere to alkoxy run covering or polysiloxane covering. 

[0132] As for carbon black particle powder, it is desirable to add every [ small quantity ], applying a 5 - 
60-minute about room especially, spending many hours. 

[0133] Line load adjusts 147 - 980 N/cm (15 - 100 kg/cm) in the range for 10 - 90 minutes, and the processing 
time should just adjust suitably 98-1470Ns (10 - 150 kg/cm) /of processing conditions cm preferably 19.6 to 1960 
N/cm (2 - 200 kg/cm) for 5 to 120 minutes so that, as for the conditions at the time of mixed stirring, carbon 
black may adhere to homogeneity. In addition, an agitating speed should just adjust processing conditions 
suitably in the range of 10 - 800rpm more preferably five to 1000 rpm two to 2000 rpm. 

[0134] The addition of carbon black particle powder is 1 - 30 weight section to the MATAITO particle powder 
100 weight section in tabular. Since there is little coating weight of carbon black, it becomes difficult to obtain 
the tabular nonmagnetic composite particle powder which has a low volume resistivity value at the case of 
under 1 weight section. In exceeding 30 weight sections, the improvement effect of the volume resistivity value 
of the tabular nonmagnetic composite particle powder obtained is saturated, and there is no semantics made to 
adhere beyond the need. Moreover, carbon black becomes easy to be desorbed from a particle front face, 
consequently the dispersibility to the inside of a vehicle may fall. 

[0135] MATAITO particle powder may cover a particle front face with one sort chosen from the hydroxide of 
aluminum, the oxide of aluminum, the hydroxide of silicon, and the oxide of silicon, or two sorts or more 
beforehand in advance of mixed stirring with alkoxysilane or a polysiloxane as occasion demands to tabular. 
[0136] Covering by the hydroxide of aluminum etc. by adding an aluminium compound, a silicon compound, or 
both the compounds concerned to tabular to the water suspension which distributes MATAITO particle powder 
and is obtained, and carrying out mixed stirring to it By adjusting a pH value after mixed stirring, to tabular 
[ said ] as occasion demands or on the particle front face of MATAITO particle powder One sort or two sorts or 
more of compounds chosen from the hydroxide of aluminum, the oxide of aluminum, the hydroxide of silicon, 
and the oxide of silicon are put, and, subsequently it rinses, dries and grinds a ** exception. As occasion 
demands, degassing, consolidation processing, etc. may be performed further. 

[0137] As an aluminium compound, ulmin acid alkali salt, such as aluminum salts, such as aluminium acetate, 
an aluminum sulfate, an aluminum chloride, and an aluminium nitrate, and a sodium aluminate, etc. can be 
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used. 

[0138] The addition of an aluminium compound is 0.01 - 50 % of the weight in aluminum conversion to tabular 
hematite particle powder. When it is less than 0.01 % of the weight, it is difficult to cover the hydroxide of the 
aluminum of sufficient amount for a particle front face etc., and it cannot improve the rate of desorption of 
carbon black effectively. Since it saturates covering effect in exceeding 50 % of the weight, there is no semantics 
added beyond the need. 

[0139] As a silicon compound, No. 3 water glass, orthosilicic acid sodium, a meta-sodium silicate, etc. can be 
used. 

[0140] The addition of a silicon compound is 0.01 - 50 % of the weight in Si02 conversion to tabular hematite 
particle powder. When it is less than 0.01 % of the weight, it is difficult to cover the oxide of the silicon of 
sufficient amount for a particle front face etc., and it cannot improve the rate of desorption of carbon black 
effectively. Since it saturates covering effect in exceeding 50 % of the weight, there is no semantics added 
beyond the need. 

[0141] When using an aluminium compound and a silicon compound collectively, 0.01 ■ 50 % of the weight is 
desirable to tabular hematite particle powder at total with the amount of aluminum conversions, and the 
amount of Si02 conversions. 

[0142] Next, the manufacturing method of the magnetic-recording medium concerning said this invention is 
described. 

[0143] [ whether after the magnetic-recording medium concerning this invention applies the magnetic coating 
containing magnetic particle powder, binder resin, and a solvent and forms a paint film on a nonmagnetic base 
material with a conventional method, magnetic field orientation of it is carried out, and ] Or the nonmagnetic 
coating containing nonmagnetic particle powder, binder resin, and a solvent is applied on a nonmagnetic base 
material. After drying, forming a nonmagnetic substrate layer, applying the magnetic coating containing 
magnetic particle powder, binder resin, and a solvent and forming a paint film on this nonmagnetic substrate 
layer, magnetic field orientation is carried out, and subsequently, after carrying out calender processing, it can 
obtain by applying and stiffening a back coat layer. 

[0144] In kneading distribution of a nonmagnetic coating, a magnetic coating, and a back coat coating, for 
example, a 2 shaft kneader, a 2 shaft extruder, a pressurized kneader, 2 roll mills, 3 roll mills, etc. can be used 
for a kneading machine, and a ball mill, a Sand grinder, attritor, DISUPA, a homogenizer, an ultrasonic 
disperser, etc. can be used for it as a disperser. 

[0145] In spreading of a nonmagnetic coating, a magnetic coating, and a back coat coating, a gravure coating 
machine, a reverse roll coater, a slit coating machine, a die coating machine, etc. can be used. The applied sheet 
can perform magnetic field orientation by opposite magnet orientation, solenoid magnet orientation, etc. 
[0146] As a solvent, the methyl ethyl ketone currently used widely by the magnetic-recording medium, toluene, 
a cyclohexanone, methyl isobutyl ketone, a tetrahydrofuran, its mixture, etc. can be used now. 
[0147] The amount of the solvent used is the 65 - 1000 weight section in the total amount to the nonmagnetic 
particle powder or magnetic particle powder 100 weight section. Under in 65 weight sections, when it considers 
as a magnetic coating, viscosity becomes high too much and spreading becomes difficult. In exceeding the 1000 
weight sections, the amount of vaporization of the solvent at the time of forming a paint film increases too much, 
and it becomes disadvantageous industrially. 
[0148] 

[The gestalt of operation of this invention] The gestalt of typical operation of this invention is as follows. 
[0149] The mean particle diameter of each particle powder of MATAITO particle powder, tabular nonmagnetic 
composite particle powder, and carbon black particle powder measured unidirectional particle diameter to 
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tabular, respectively about about 350 particles shown in the photograph which expanded the electron 
microscope photograph by 4 times, and showed it by the average to it. 

[0150] The ratio of the diameter of an average major axis and the diameter of an average minor axis showed the 
axial ratio, and the ratio of the diameter of an average plate surface and average thickness showed the tabular 
ratio. 

[0151] The value calculated by the following approach showed the geometric standard deviation value of the 
diameter of a plate surface, namely, the statistical technique from the actual diameter of a plate surface and the 
number of a particle in which the value which measured the diameter of a plate surface shown in the 
above-mentioned enlargement was calculated and calculated from the measured value ■ following - a 
logarithm - the accumulation number (under an addition sieve) of the particle which the predetermined 
diameter section of a plate surface looks the diameter of a plate surface like [ an axis of ordinate ], respectively, 
and belongs it to the axis of abscissa in the normal probability paper It plotted by the percentage, and the value 
of the diameter of a plate surface whose accumulation numbers of this graph to a particle are 50% and 84.13% 
and which is alike, respectively and corresponds - reading - geometric standard deviation value =(diameter 
[ in / the bottom of an addition sieve / 84.13% ] of plate surface)/(the value computed according to the diameter 
of a plate surface in 50% (geometric mean diameter) under the addition sieve showed.) It means that the 
particle size distribution of the diameter of a plate surface are excellent, so that a geometric standard deviation 
value is close to 1. 

[0152] The value measured with the BET adsorption method showed the specific-surface-area value. 
[0153] each of the amount of Si contained in the organosilane compound or polysiloxane generated from 
alkoxysilane in the amount of aluminum and the amount list of Si which exist in the interior of a particle and 
the particle front face of tabular hematite particle powder and tabular nonmagnetic composite particle powder 
- "an X-ray fluorescence equipment 3063M mold" (Rigaku Industrial Corp. make) - using it - JIS It measured 
according to the "X-ray-fluorescence-analysis general notices" of K0119. 

[0154] The amount of carbon black adhering to tabular nonmagnetic composite particle powder was calculated 
by measuring a carbon content using "the Horiba graphitized carbon and sulfur analysis apparatus EMIA 2200 
mold" (Horiba Make). 

[0155] It asked for the adhesion thickness of the carbon black adhering to tabular nonmagnetic composite 
particle powder by measuring the average thickness part of the carbon black adhering to the front face of the 
particle in the photograph (x5,000,000) which expanded the electron microscope photograph (x500,000) taken 
under conditions with an acceleration voltage of 200kV using transmission electron microscope JEM2010 
(JEOL Co., Ltd. (**)) by 10 times. 

[0156] The value calculated by the following approach showed the rate of desorption of the carbon black 
adhering to tabular nonmagnetic composite particle powder (%). It is shown that there are so few amounts of 
desorption of the carbon black from a particle front face that the rate of desorption of carbon black (%) is close to 
0. 

[0157] After putting 3g of measured particle powder, and ethanol 40ml into 50ml sedimentation tubing and 
performing ultrasonic distribution for 20 minutes, it put for 120 minutes and the specific gravity difference 
separated measured particle powder and the carbon black from which it was desorbed. Subsequently, ethanol 
40ml was again added to this measured particle powder, after performing ultrasonic distribution for 20 more 
minutes, it put for 120 minutes, and measured particle powder and the carbon black from which it was 
desorbed were separated. This measured particle powder was dried at 100 degrees C for 1 hour, the carbon 
content was measured using the above-mentioned "Horiba graphitized carbon and sulfur analysis apparatus 
EMIA-2200 mold" (Horiba Make), and the value calculated according to the following type was made into the 
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rate of desorption of carbon black (%). 

[0158] Rate (%) ={(Wa-We) AVa} xlOOWa of carbon black: Carbon black coating weight of the measured particle 
powder after the carbon black coating weight We^desorption test of measured particle powder [0159] [ of 
desorption ] First, the volume resistivity value of each particle powder of tabular hematite particle powder and 
tabular nonmagnetic composite particle powder measured 0.5g of particle powder, performed pressing by the 
pressure of 1.37xl07kPa (140 kg/cm2) using the KBr tablet shaping machine (Shimadzu Corp.), and produced 
the cylinder-like device under test. 

[0160] Subsequently after exposing a device under test for 12 hours or more to the bottom of the temperature of 
25 degrees C, and 60% environment of relative humidity this device under test was set between stainless steel 
electrodes, the electrical potential difference of 15V was impressed in the Wheatstone bridge (TYPE2768 
horizontal Kahoku a dragon product made from Electrical and electric equipment), and resistance R (omega) 
was measured. 

[0161] Subsequently an area A on top (cm2) and the thickness tO (cm) of the sample measured (cylindrical) 
were measured, each measured value was inserted in the degree type, and the volume resistivity value 
(ohm -cm) was calculated. 

[0162] Volume resistivity value (ohm-cm) =Rx (A/tO) 

[0163] The myristic-acid amount of adsorption of each particle powder of tabular hematite particle powder and 
tabular nonmagnetic composite particle powder was calculated by the following approach. 

[0164] First, 45ml of tetrahydrofuran solutions only containing the myristic acid which covers further the front 
face of glass bead lOOg of 1.5mmphi, 9g of measured particle powder, and measured particle powder was added 
to the 140ml glass bottle, and mixed distribution was carried out with the paint shaker for 60 minutes. 
[0165] Next, this mixed distribution object is taken out in 50ml sedimentation tubing, atlongintervals 
alignment separation is performed by rotational frequency lOOOOrpm for 15 minutes, and a solid part and a 
solvent part are separated. And the quantum of the myristic-acid concentration contained in a solvent part was 
carried out with the gravimetric method, by the total with the amount of myristic acids of preparation, the 
amount of myristic acids which exists in a solid part was calculated, and this was made into the myristic-acid 
amount of adsorption (mg/m2) of measured particle powder. 

[0166] The shear rate [ in / using E mold viscometer (cone plate mold viscometer) EMD-R (Tokyo Keiki Make) / 
for the coating viscosity in 25 degrees C of a coating / 25 degrees C ] showed coating viscosity with the value of 
the apparent viscosity of 1.92secl. 

[0167] Paint film reinforcement measured and asked for the Young's modulus of a paint film using the 
"autograph" (Shimadzu Make). Young's modulus was expressed with the relative value with a commercial video 
tape "AV T-120 (Victor Co. of Japan, Ltd. make)." It is shown that paint film reinforcement is so good that a 
relative value is high. 

[0168] "Oscillating sample mold magnetometer VSM-3S15" (Toei Industry make) was used for the magnetic 
properties of magnetic particle powder and a magnetic-recording medium, and they measured it in maximum 
external magnetic field 795.8 kA/m (lOkOe). 

[0169] The glossiness on the front face of a paint film of a magnetic-recording layer measured and asked for 
45 degree glossiness of a paint film using "gloss meter UGV-5D" (Suga Test Instruments Co., Ltd. make). 
[0170] The value which measured the center line average of roughness height of the spreading film behind a 
calender using "surfcom-575A" (Tokyo Seimitsu Co., Ltd. make) showed surface roughness Ra. 
[0171] The linear absorption coefficient computed by having inserted it in the following type showed extent of 
the light transmission of a back coat layer, a nonmagnetic substrate layer, and a magnetic-recording medium. A 
linear absorption coefficient shows that it is hard to space light, so that the value is large. 
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[0172] In addition, in measuring the value of light transmittance, the same nonmagnetic base material as the 
nonmagnetic base material used for the above-mentioned magnetic-recording medium was used as a blank. 
[0173] 

Linear-absorption-coefficient (micrometer !) =[ln (l/t)] / FTfrlambda = light transmittance in 900nm (-) 

FT: Thickness of the paint film constituent layer of the magnetic-recording medium used for measurement 

(micrometer) 

[0174] the transit durable time amount which is endurance ability - "MEDI - adieu, the measured value in 
relative-velocity 16 m/sec and 1.96 Ns (200gw) of loads showed using rabbility circuit tester MDT-3000" 
(product made from Steinberg Associates). 

[0175] the head contamination which is endurance ability - M MEDI - adieu, in relative velocity 16 m/sec and 
1.96 Ns (200gw) of loads, head dirt after making it run for 30 minutes was visually observed using rabbility 
circuit tester MDT-3000" (product made from Steinberg Associates), and it evaluated in four steps. It is shown 
that the dirt of a head has least A. 

A: dirt-less B: - some - Dwith Cdirt with dirt: - those severe with dirt [0176] After the surface electric 
resistance value of a back coat layer put the paint film which carried out the slit at width of face of 6mm on the 
metal electrode with a width of face of 6.5mm after putting the measured paint film for 12 hours or more to the 
bottom of the environment of the temperature of 25 degrees C, and 60% of relative humidity, it attached the 
170g dead weight to the both ends each and stuck the paint film to the electrode, the value which applied to 
which and measured the direct current voltage of 500V to inter-electrode showed it. 

[0177] The drop out of a magnetic-recording medium covered the magnetic tape over "drum circuit tester 
BX-3168" (product made from bell DEKKUSU), and asked for it by counting the number of the drop out per unit 
time amount from the envelope obtained in relative velocity 5.8 m/sec. 

[0178] The volume turbulence of a magnetic-recording medium observed the condition of a 30 times repeat deed 
and volume turbulence visually, and evaluated rolling up by the tape reel of 10m of magnetic tapes obtained 
from the presentation mentioned later in four steps. A shows that there is least volume turbulence. 
A: volume-turbulence-less B: some •■ Dwith (^volume turbulence with volume turbulence: - those severe with 
volume turbulence [0179] Curl of a magnetic -recording medium placed on monotonous the magnetic tape 
(width of face of 1.27cm) obtained from the presentation mentioned later, measured the height in which the 
both ends of the cross direction of a magnetic tape floated from the plate, and evaluated it in four steps. A shows 
that there is least curl. 

A: the float height of the crosswise both ends of the magnetic tape from a plate - less than [ 0.5mm ] B: the 
float height of the crosswise both ends of the magnetic tape from a plate - 0.5mmor more C[ less than / 1.0mm ]: 
-- the float height of the crosswise both ends of the magnetic tape from a plate - l.Ommor more D[ less than / 
2.0mm ]: - the float height of the crosswise both ends of the magnetic tape from a plate - 2.0mm or more [0180] 
The thickness of each class of the nonmagnetic base which constitutes a magnetic-recording medium, a back 
coat layer, and a magnetic-recording layer was measured as follows. 

[0181] The thickness (A) of a nonmagnetic base material is first measured using digital electronic comparator 
K351C (product made from Adachi Electrical and electric equipment). Next, thickness (B) with the 
magnetic-recording layer formed on the nonmagnetic base material and this nonmagnetic base material and 
(total with the thickness of a nonmagnetic base material and the thickness of a magnetic-recording layer) are 
measured similarly. Furthermore, the thickness (C) of the magnetic-recording medium obtained by forming a 
back coat layer in another field of a nonmagnetic base material and (total with the thickness of a nonmagnetic 
base material, the thickness of a magnetic-recording layer, and the thickness of a back coat layer) are measured 
similarly. And (B)-(A) showed the thickness of a magnetic-recording layer and (C)-(B) showed the thickness of a 
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back coat layer. 

[0182] Moreover, when a nonmagnetic substrate layer is prepared between a nonmagnetic base material and a 
magnetic-recording layer, the thickness (A) of a nonmagnetic base material is first measured using digital 
electronic comparator K351C (product made from Adachi Electrical and electric equipment). Next, thickness 
(D) with the nonmagnetic substrate layer formed on the nonmagnetic base material and this nonmagnetic base 
material and (total with the thickness of a nonmagnetic base material and the thickness of a nonmagnetic 
substrate layer) are measured similarly. 
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